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VIEWS, NEWS AND INTERVIEWS 


The myrmidon on guard at the en- 
trance gete to Thomas A. Edison’s 
laboratory at Orange, N. J., is an old 
employé of Mr. Edison’s, who has 
been cor.nected in various capacities 
vith his enterprises since the early 
jays of te Edison Machine Works, in 
Goerck street, New York. He is 
known 2s ‘*Old Jeff,” and his busi- 
ness at ‘he gate of the laboratory is 
to keep {hose outside who belong out- 
side, an’ to keep those inside who be- 
long insite. This is the prime idea 
in Old J«ff’s creed, and he permits no 
variation in his understanding. of his 
instructions. To go into the labora- 
tory a stranger must be provided with 
apass, Which is carefully scrutinized 
and visi’ by Old Jeff. An employé 
who desires to leave the building must 
be provided with a pass which sball 
le satisfactory to the keeper of the 
gate. li is related in the annals of 
the laboratory that old Jeff at one 
time carried out his instructions so 
literally as to refuse entrance to Mr. 
Edison imself because he was not 
provide! with a pass. It is also a 
matter of legendary lore that Mr. 
Samuel Insull, who was for many 
years intimately associated with Mr. 
Edison, was absolutely and peremp- 
torily refused entrance to the labora- 
tory by Old Jeff because he had no 
pass. Arguments did not prevail, 
and as there was a high picket fence 
between Jeff and Mr. Insull, Jeff had 
the advantage of the battle and won. 
Mere persons who do not know Old Jeff 
and the rules of the laboratory are in- 
dined to become annoyed, but that 
does noi phase Jeff, and he carries 
out his instructions with a regularity 
worthy of a chronometer. 





Mr. J. G. Hickcox, a well-known 
electric! manufacturer of Milwaukee, 
recently had an experience with a 
German in that city, whose population 
islargely made up of members of the 
Teutonic race. Mr. Hickcox was walk- 
lng near iis factory the other day, when 
‘German asked him if he knew where 
the Katzenjammer Manufacturing 
Company was. Mr. Hickcox direct- 
ed the inquirer to a saloon, but that 
vas not the place he was trying to 


find. He desired to visit Mr. Hick- 
cox’s factory, the Cutler-Hammer 
Manufacturing Company. 





‘‘The modern water-tube steam 
boiler,” remarked a well-known en- 
gineer, ‘‘has approached pretty close 
to the standard of perfection as a 
steam generator. The improvements 
possible to be made and those that 
may be expected are not primarily in 
the boiler itself, but in the methods 
of utilizing the heat from the coal in 
the furnaces. There is great room 
for improvement in the construction 
of boiler furnaces, so that all possible 
efficiency may be obtained from the 
coal as it is burned and so to distribute 


holding its fair at Mount Holly the 
patronage extended to the road in one 
week was nearly sufficient to pay the 
running expenses for a year, but now 
there are only enough receipts to meet 
absolute current expenses. If a horse 
should die it would be {necessary to 
take up a subscription to obtain 
another. ‘The gauge is too wide for 
wagons to track on, and it is said that 
there would be little protest if the 
road was taken up and abandoned. 





A newspaper in a Maine town thus 
cautions citizens: ‘‘ It is suggested, in 
view of the fact that on every wet 
night since the Electric Light Com- 
pany began transmitting electricity 
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Fic. 1.—ONE OF THE BUILDINGS OF THE PAN-AMERICAN EXPOSITION, 


To BE HELD AT Burrato, N. Y., 


the hot gases as to do the most good. 
Compared with the intrinsic steam- 
making possibilities of coal, the pro- 
portion of gas generated and effici- 
ently used has been but a small per- 
centage of the whole. There are now 
on the market and in successful use 
five or six standard types of water- 
tube boiler, but even in the best of 
these there is room for a tremendous 
improvement in the furnaces and 
combustion chambers.” 





The directors of the Mount Holly, 
N. J., Street Railroad Company have 
decided to lease the road for a year to 
Joseph Cross. This road, says a local 
paper, has never paid since it was 
constructed, eight years ago. It 
is very primitive in its nature, 
being composed of two cars, two 
horses and two drivers, with about a 
mile of travel. When the Burling- 
ton County Agricultural Society was 


IN 1901. 


through the streets of this city there 
have been trees on fire from contact 
with wires, that it would be well for 
parents to caution children not to 
touch these trees, as they are all alive 
with electricity in sufficient volume 
to give serious shocks. On Sunday 
night last there were some trees ‘ hot’ 
enough to knock a full-grown man 


across the sidewalk, and on Wednes- 
day night trees were sparking away at 
a great rate and would probably have 
sat any one who touched them on the 
sidewalk so suddenly that they would 
have had a severe attack of that tired 
feeling.” What a remarkable electric 


light service they must have there! 





A Connecticut man has invented 
what he calls an auto-canal mule, an 
electrical device which is to travel on 
the towpath and drag the canal boats 
after it. But this will not suffice to 
put the mule out of commission. So 
long as there are wars he will be in 
demand.—Boston Commercial. 
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The Buildings of the Pan-American 
Exposition. 

The Board of Architects of the Pan- 
American Exposition, which will be 
held at Buffalo, N. Y., on the 
Niagara frontier during the Summer 
months of 1901, is composed of eight 
members; three residents of New 
York, two of Boston, and three of 
the city of Buffalo. The architects 
of the three buildings herewith illus- 
trated are : 

Mr. Walter Cook, of the firm of 
Babb, Cook & Willard, of New York, 
who designed the stadium, the screen 
in front of the railway station and 
the entrance of the Midway, all of 
these forming the Plaza, is _presi- 
dent of the New York Chapter of 
Architects, and was the only Ameri- 
can on the commission which met at 
Antwerp and San Francisco to decide 
the competition for plans for the 
University of California. Mr. Cook 
studied under Vaudremer. 

Mr. R. S. Peabody is a member of 
the firm of Peabody & Stearns, of 
Boston, who were the architects of 
Machinery Hall at the World’s Fair. 
Mr. Peabody studied in Dumais’s 
atelier. He has designed the Horti- 
culture, Graphic Arts and Forestry 
buildings for the Pan-American Ex- 
position. 

Mr. Edward P. Green is a member 
of the firm of Green & Wicks, of 
Buffalo. They are the designers of 
the Machinery and Transportation 
and Electricity buildings of the Pan- 
American Exposition. 

The Machinery and Transportation 
building, 500 by 350 feet, faces on 
the Hall. This building is designed 
in a type of Spanish renaissance, 
with initial inspiration in the Mission 
buildings found in Mexico and Cali- 
fornia, supplemented by later exami- 


‘nations of renaissance work in Spain, 


modified to suit the conditions of the 
Exposition with its gay and festive 
surroundings. 

An early traveler writes: ‘‘ The 
Mission building is in the form of 
a hollow square, along the front of 
which a gallery extends. The edifice, 
a single story high, is raised a few 
feet above the ground. In the inte- 
rior is a court adorned by a fountain 
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and planted with trees. For the erec- 
tion of the buildings large beams were 
transported from the mountains, and 
the Indians taught to burn lime, cut 
stone and make brick and tile.” 

Briefly stated, the Machinery and 
Transportation building forms a hol- 
low square, with arcades on all sides. 
In the interior is a court 100 by 200 
feet, adorned by a long pool of water, 
with a fountain surrounded with 
shrubs and flowers, artistically planted. 
This sheet of water, with its calm re- 
flection and its atmosphere of quiet 
restfulness, forms one of the many 
little oases planned for the refresh- 
ment of the weary sightseer. 

If we add to the traveler’s descrip- 
tion that the roofs are of red tile, the 
walls of cement, the work is more 
ornamented, the structure covered 
with glowing colors, we have briefly 
a correct description of this building. 

The facades present an arcaded 
effect corresponding in appearance to 
mission cloisters; the eaves, with 
great overhangs, add to the pictur- 
esqueness of the whole. Each fagade 
is broken by an important archi- 
tectural feature, and each corner 
flanked with low pavilions, the design 
giving larger plain surfaces for color, 
while the eaves give deep shadows. 
The color scheme is made up in reds 
and yellows, light in tint. 

The loggias, balconies, pavilions 
and other places are to be ornamented 
with shrubs, vines and flowers, blend- 
ing with the coloring of the building. 
The openings are grilled with speci- 
mens of wrought iron “ rejas ” or grill 
screens, such as are seen in examples 
of Spanish architecture of the six- 
teenth century. The ‘building has 
numerous entrances, the principal 
ones being in the centre of the four 
facades. Once inside the structures 
the size will be appreciated. 

All the towers, pavilions and other 
proper spaces are to be brilliantly 
illuminated, and made gay with 
banners and flags. 

The three buildings for Horti- 
culture, Graphic Arts and Forestry, 
of which Messrs. Peabody and Stearns 
are the architects, form a picturesque 
group at the end of the West Garden. 

The largest of these, the Horticul- 
ture building, stands between the 
other two on the axis of the Garden. 
The Forestry building is on the north 
side, the Graphic Arts on the south, 
adjoining the lake. Arcades connect 
the three buildings, forming in front 
a semi-circular court. Between the 
arcades the ground rises slightly to 
the level of the Fountain of the 
Seasons, 
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The area of the Horticultural build- 
ing is 45,000 square feet. The 
Graphic Arts and Forestry buildings 
each cover 30,000 square feet, and 
are similar in design. In plan, the 
Horticultural building is square, with 
a central lantern, rising to a height 
of 240 feet at the intersection of the 
four arms of a Greek cross, which in- 
cludes in its angles four small domes. 
In the centre of each fagade is a 
deeply recessed arched entrance. 

The Graphic Arts and Forestry 
buildings have four corner towers, and 
on the east facade a vaulted loggia of 
three arches forms the main entrance. 
Above the red roofs of Spanish tile 
numerous lanterns, pinnacles and 
Venetian flagpoles, from which float 
gaily colored banners, add a festive 
picturesqueness to the sky-line. 

The broad white wall surfaces are 


very free version of Spanish archi- 
tecture—has suggested the name of 
the Plaza, which has been given it. 
The central portion of this square is 
occupied by a terrace only very slight- 
ly raised above the surface of the 
square, and surrounding a sunken 
garden, in the middle of which is a 
band stand. ‘The terrace, as well as 
the garden itself, will afford a large 
space for listeners who attend the con- 
certs which it is proposed to give. 
Outside, and at the north of the 
Plaza, is the railway and trolley sta- 
tion, from which it is supposed the 


‘greater number of visitors will enter 


the exhibition grounds.- The railway 
station itself is masked by a colon- 
nade flanked at either end by two 
colossal arches, one for those entering 
the Exposition and the other for 
those leaving it. This colonnade 
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one designing of which has hee, 
given to Mr. Howard. 

The stadium, or athletic field, hag 
been in all its details a subject of 
careful study. It resembles in a gen. 
eral way that erected at Athens , 
few years ago, although this can be, 
of course, only a temporary structure, 
Tt will contain easily 25,000 spect. 
tors, and is intended as 2 model of 
what it is hoped may be execute 
some day in permanent form. It hay 
a quarter-mile running track and q 
sufficiently large space in the inside 
of this for any of the athletic games, 
Great attention has been paid ty 
having a large number of aisles ty 
reach thz seats, and, in addition to the 
principal entrance on the west, ther 
are provided seven large erits, 
These exits are made of sufficien 
breadth and height to admit in cas 
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Fic. 2.— PAN-AMERICAN ExposiTION BUILDINGS. 


ornamented with colored bas-reliefs. 
Arabesques of twining vines of fruit 
and flowers, among the branches of 
which are children and birds, decorate 
the numerous pilasters of the facades 
and arcades. Above the eastern en- 
trance of the Horticultural building 
are two colored compositions repre- 
senting Ceres, the goddess of the 
harvest, bearing in her arms a sheaf 
of golden wheat. Her chariot is 
drawn by three lions led by Flora and 
Primavera. 

The decoration of the Graphic Arts 
and Forestry buildings is chiefly con- 
fined to the vaulted ceilings of their 
loggias, where the brilliantly colored 
decorations remind one of the famous 
example of the Villa Madama. 

The northern part of the exhibition 
ground is occupied by a rectangle 
about 500 feet from east to west and 
350 feet from north to south. The 
buildings bounding three sides of 
this square and the arrangement of 
the square itself has been given to 
Messrs. Babb, Cook & Willard, of 
New York, and the style adopted—a 











bounds the Plaza on the north. It is 
surrounded by a trellis, which it is 
proposed to cover with vines of vari- 
ous sorts. 

The west side of the Plaza is bound- 
ed by a building which is to serve as 
a large restaurant. The public pass 
through the lower arches of this build- 
ing, which are open, in order to reach 
that portion of the Exposition which 
is to be called Vanity Fair, and which 
corresponds with the Midway Plais- 
ance at Chicago. The restaurant 
building itself is two stories high 
and is about 350 feet long. 

On the east side of the Plaza isa 
building closely resembling the res- 
taurant, which serves principally as 
the entrance to the stadium or ath- 
letic field, although portions are also 
used for exhibition purposes. This 
also has two stories, the upper story 
being a large open gallery, from 
which views of the Plaza on the one 
side and the stadium on the other 
are afforded. 

Finally, the south side of the Plaza 
is bounded by the electrical tower, 


THe PLaAza. 







of need the largest vehicles or floats, 
as it is proposed to use the stadium 
for certain pageants. Exhibits of 
automobiles in operation, judging of 
horses, live stock, agricultural ms 
chinery, road machinery, etc. No 
exhibitor has ever had such « splendid 
arena in which such exhibits can be 
displayed, and the athletic carnival 
to which the stadium is particularly 
devoted is expected to be one of the 
most interesting features of the er 
hibition. The space under the seats 
is to be used for exhibition purposes, 
and is in itself the equivalent of 8 
very large building. 

The total length of the stadium, 
including the building which forms 
the entrance, is about 870 feet, and 
the breadth about 500 feet. 

<iinaiipapetec 

Christmas Presents for Street 

Railway [len. 

The employés of Senator Hanne’ 
Street Railway Company, at Cleve 
land, Ohio, were the recipients 
December 24 of $5 gold pieces. Ther? 
were 1,000 employés. The action # 
taken at the suggestion of Senalit 
Hanna himeelf. 
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LARGEST TELEPHONE SYSTEM IN 
THE WORLD. 





DEVELOPMENT OF THE USE OF THE 
TELZPHONE IN THE CITY OF NEW 
YORK—REDUCTION IN RATES. 





Allusion has frequently been made 
in the columns of the ELECTRICAL 
Review to the rapid growth of the 
New York Telephone Company’s sys- 
tem during the past few years. In 
the year just ending record figures 
have been reached ina net increase of 
close © 10.500 telephone stations in 
the Boroughs of Manhattan and the 
Bronx. To appreciate the enormously 
rapid -trides that the telephone serv- 
ice has made in New York in the 
past fw years it is worth while point- 
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the Review. The common-battery 
system has already been installed at 
the Harlem, Riverside, Seventy-ninth 
street and Madison square exchanges, 
and at the present time the equip- 
ment of the John street exchange in 
the;downtown portion of the city is 
just completed. This exchange was 
built two years ago to relieve the ever- 
increasing pressure on the Cortlandt 
street exchange, and was provided at 
the time with a temporary equipment, 
as it was then known that the com- 
mon-battery system would, in a short 
time, reach a point of development 
where it could be adopted on a large 
scale. The John street exchange 
serves a district bounded by Chambers 
street and New Chambers street on 


while doing away with the necessity 
for supervision of lines connected, 
which exists with the magneto sys- 
tem. ‘The subscribers who have had 
experience with the working of the 
common-battery system in the up- 
town exchanges are unanimous in 
their appreciation of the smoothness 
with which the improved service 
works. 

It is expected that the increase in 
business during the coming year will 
largely exceed that recorded for 1899, 
and extensive plans are making to 
cope with an accelerated growth in 
the number of subscribers. The tele- 
phone buildings at Spring street and 
at Thirty-eighth street have been 
partly remodeled, and much space 
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ing out that on June 1, 1894, there 
were the New York telephone sys- 
tem only 10,065 stations. This is 
from one of the New York Telephone 
Comp.ny’s published statements. The 
company had at the date mentioned 
been -upplying telephone service in 
New \ ork for about fifteen years. At 
the end of 1899 the total number of 
stations in Manhattan and the Bronx 
was 37,500, so that in the short space 
of five and one-half years the system 
has almost quadrupled in size. This 
remarkable development may be at- 
tribuicd largely to the policy, adopt- 
ed in 1894, of charging for telephone 


servicc under the message rate sys- 
tem, «nd of freely attracting the at- 
tention of the public to the advan- 
tages of the telephone service by 


means of persistent advertising. 

It is generally known, especially to 
telephone subscribers, that the tele- 
phone plant in Manhattan is under- 
going an important change, which 
practically means a complete recon- 
struction of the central offices and 
subscriber’s station apparatus. This 
is due to the introduction of the 
common-battery system of working, 
Which has already been degcribed in 


the north, Park row and Nassau 
street on the west, Wall street on 
the south and the East River on 
the east. The total number of 
subscribers with which the new 
plant will start operation is about 
2,400, of which some 1,100 are to 
be transferred from the Cortlandt 
street exchange. It is generally 
the case when these transfers of sub- 
scribers from one exchange district to 
another are made that there is a good 
deal of grumbling against the chang- 
ing of numbers, but in this case the 
subscribers transferred are to be con- 
gratulated instead of commiserated 
with, as they will get the benefit of 
the much-improved service furnished 
by the common battery system. Most 
of our readers will recollect, and many 
of them know by experience, that the 
common-battery system furnishes the 
nearest approach to automatic work- 
ing of the telephone service that has 
yet been devised. The abolition of 
the magneto generator makes it very 
much less work for the subscriber to 
use the service, and the automatic 
operation of the lamp signals at the 
switchboard greatly increase the ac- 
curacy and rapidity of the operating, 


heretofore occupied by tenants will be 
devoted entirely to the accommoda- 
tion of telephone equipment. New 
buildings are in course of construction 
at Fifty-eighth street to accommodate 
new equipment for the Columbus ex- 
change, and at Eighteenth street to 
accommodate a new exchange on the 
common-battery system. The plans 
for extension at Cortlandt street, 
which will still remain the largest ex- 
change of the company, contemplate 
an enlargement of the existing build- 
ing at 16, 18 and 20 Cortlandt street, 
and the erection of a new building at 
12 and 14 Cortlandt street. As may 
be gathered from these details, the 
New York Telephone Company is not 
doing things by halves, and its man- 
agement places practically no limit 
on the number of users of the tele- 
phone service that are to be found in 
New York. It is interesting to note 
that now the New York company’s 
system is the largest metropolitan 
telephone exchange system in the 
world. Up toa few months ago the 
Berlin system could claim that dis- 
tinction, but New York has now 
passed Berlin, and promises to keep 
up a continually increasing lead. 
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A feature of the new common-bat- 
tery switchboards is that a satis- 
factory service may be given over 
two-party lines, as it is possible to 
signal one subscriber on such a line 
without ringing the bell of the other. 
It has been the New York Telephone 
Company’s steady policy, the Exec- 
TRICAL REVIEW is pleased to state, 
to modify and reduce the rates for 
service as quickly as the experience 
gained justified such measures. — It 
is now considered that the introduc- 
tion of the common-battery system, 
with its selective signaling facilities, 
has proceeded far enough to justify the 
company in introducing a party-line 
rate which will enable it to offer serv- 
ice at an even more attractive figure 
than that introduced last Spring. 
It is announced that from January 1, 
1900, a schedule of rates will be put 
in force, comprising a minimum rate 
of $60 a year for 600 local messages 
from a party-line station. It is the 
general experience that in a great 
many households where the telephone 
service is used the average demand 
on the service does not much exceed 
600 messages a year, and considering 
the high quality of the service fur- 
nished by the New York Telephone 
Company, and the very extensive 
facilities offered by its large system, a 
rate of $5 a month should be exceed- 
ingly popular and attractive. For 
the party-line service the subscriber’s 
station equipment will be a long- 


distance telephone as supplied 
to all the New York company’s 
subscribers, and in all _ respects 


the service will be the same, with the 
single exception that there will be 
two stations on the line and both can 
not use it at once. As the average 
number of daily calls from a private 
house, however, is small, this should 
not be felt as a real drawback, and 
the new rate ought certainly largely to 
increase the number of telephones in 
private residences. With the comple- 
tion of the new exchange at Fifty- 
eighth street, all the exchanges in the 
New York residence districts will be 
equipped with the common-battery 
system and will have the benefit of 
the party-line service with selective 
signaling. The new rate, however, 
will not be confined to residences, nor 
to districts in which the selective sig- 
naling is possible. It will be available 
in all parts of the city, and for busi- 
ness use as well as for residences, but 


in exchanges not yet equipped with 
the common-battery system party-line 
subscribers will necessarily be sub- 
jected to whatever annoyance arises, 
from the fact that both bells are rung 
every time either party is called, 
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SCIENCE BREVITIES. 


Water-Power in Scotland — It is 
stated that a project is afoot which 
involves the raising of Loch Doon by 
20 feet and converting the waters of 
Nees Glen into a source of energy for 
the driving of dynamos and the oper- 
ation of electric lights. ‘lhe scheme 
consists in the construction of a light 
railway, which is torun into the heart 
of the mineral districts of Scotland. 
The scheme has been brought about 
chiefly by the finding of ironstone, 
lead, etc., round about the upper end 
of Loch Doon and elsewhere in the 
district. 








Wireless Telegraphy—The Scientific 
American says that the director of 
the Meteorological Observatory on 
Mont Blanc has been considering 
the advisability of instaling the Mar- 
coni wireless telegraphy system upon 
the mountain. The ordinary system 
of telegraphy is used normally, but 
the great snow-drifts have played 
havoc with the telegraph wires. It 
is believed that the wireless system of 
telegraphy would prove not only 
valuable from a scientific point of 
view, but would also increase the 
safety of travelers upon the mountain. 


Chemical Work of Becquerel Rays 
—The mysterious source of energy 
of the Becquerel rays has been made 
todo many things already, and an 
important addition to its range of 
operations has just been made by 
Paul and Sklodowska Curie, who have 
found that these supremely interest- 
ing rays are capable of converting 
oxygen into ozone. It is easily ob- 
served by keeping any of the new 
radiant substances in a stoppered 
bottle. ‘ On opening. the bottle the 
characteristic smell of ozone is per- 
ceived. It is dissipated slowly, and 
is reinforced on closing the bottle for 
10 minutes. The pressure of ozone 
is also proved by the coloring of a 
mixture of starch and _ potassium 
iodide spread ona piece of paper. 
Here we have, then, another constant 
expenditure of the energy of the rays 
whose source is unknown, says the 
Electrician. They also have a variety 
of other chemical effects. The glass 
of the bottles turns violet or black 
in contact with the radiant salt, and 
the color gradually penetrates through 
the thickness of the glass, - although 
the latter be free from lead. The 
rays also modify the chemical struct- 
ure of a platino-cyanide screen. The 
least luminous salts show the highest 
chemical activity. 


Suer Elektrochemie. 
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Electrolytic Preparation of Alkali 
Chiorates— The paper of which the fol- 
lowing is an abstract was contributed 
by Mr. Erich Miller to the Zeitschrift 
The abstract is 
taken from the Jowrnal of the Chem- 
ical Society, and reads as follows : The 
conversion of potassium hypochlorite 
into chlorate is accelerated by the 
addition of potassium chromate, and 
the current yield is increased from 
32.8 to 69.6 per cent or more. Simi- 
larly, alkali bromides and iodides are 
almost quantitatively oxidized into 
bromates and iodates, respectively, in 
the presence of potassium chromate. 
Platinum is the most suitable metal 
for the anode; the use of graphite 
causing impurities in the salts, and 
platinum, iron, nickel, or copper may 
be used as cathodes, but not lead or 
zinc. In order to avoid the forma- 
tion of perchlorates, the temperature 
of the chloride solution should not 
sink below 25 degrees, nor rise above 
50 degrees, but perbromates and 
periodates are not formed from bro- 
mides and iodides, respectively, even 
when the solutions are well cooled. 
The current density may vary within 
wide limits. Manganese salts have 
no influence on the formation of 
chlorates, etc. 


Diurnal Variation of Atmospheric 
Electricity — Although thirty different 
theories of atmospheric electricity 
have been proposed, the number of 
well-ascertained facts concerning it is 
almost incredibly small, and there is 
up to the present not much to show 
for 150 years of research. What the 
old physicists called the ‘soft elec- 
tricity of fine weather ” is now recog- 
nized as the most important factor in 
the phenomena. Itis generally known 
that the earth’s surface has a perma- 
nent negative charge and the upper 
regions of the atmosphere a perma- 
nent positive charge, but the distribu- 
tion of potential below an altitude of 
1,000m. is as yet very obscure. With 
the aid of the Eiffel Tower observa- 
tions, commenced in 1893, M. A. B. 
Chauveau has traced an interesting 
diurnal variation of the difference of 
potential between an elevated point 
and the ground, says Mr. Fournier 
d’Albe in one of his abstracts. There 
is a maximum at 8 P. M. and another 
at 7 A. M., with a minima at 3 A. M. 
and 4 A. M. respectively. At the cen- 
tral meteorological bureau close by the 
same curve is observed in Winter, but 
in Summer the day minimum is exag- 
gerated and the night minimum re- 
duced. ‘Tropical stations, such as 
Batavia, hardly show the night mini- 
mum atall. The author, while point- 


ing out the importance of the double 
oscillation, attributes the irregulari- 
ties to the influence of the moisture 
of the soil. 


Electric Power Transmission in 
Sweden—Hngineering says that the 
large Ljungan waterfall at Olby, 
Sweden, is about to be utilized for in- 
dustrial purposes. A company was 
formed some time ago, with a capital 
of 2,000,000 kroner, which bought the 
waterfall and the adjoining land, and 
in the beginning of last year the work 
was commenced. A canal was con- 
structed to lead the river round the 
waterfall, above which a dam was 
built. The canal is about 2,700 feet 
long, and consists of three sections: 
the influx canal, 2,000 feet long ; the 
passage from this down to and 
through the turbine house, about 170 
feet long, and the exit canal, some 
500 feet long. The influx canal, 
again, consists of three portions, of 
which the lower part, 500 feet long, 
is built of stone, being rather more 
than 30 feet broad and deep. About 
15,000 cubic metres of stone have 
been required for the building of this 
canal, and the making of the upper 
end of the canal has entailed the re- 
moval of 30,000 cubic metres of earth. 
Also the building of the turbine house 
has necessitated extensive removals of 
earth (10,000 cubic metres), and it 
stands on a concrete foundation of 
2,500 cubic metres. The building is 
about 130 feet long, and the inside 
height is over 60 feet. The water is led 
from the canal into the turbine house 
through five pipes 6 feet diameter, 
and two of about 8 feet diameter. In 
addition to these there are several re- 
serve pipes, which can be taken into 
use without much additional cost, 
should the erection of new industrial 
establishments make them desirable. 
The dynamos will be direct coupled to 
the turbines, and the electric power 
will be conveyed direct from there to 
the workshops. The water-power, 
which can be made available without 
interfering with that part of the 


stream which must be left intact, 
amounts to some 12,000 horse-power. 
About half of this power will be re- 

uired for the two large factories, 

Iby Electro-Chemical Company and 
Olby Calcium Carbide Company. The 
latter is situated on the east, and the 
buildings of the former on the west, 
side of the canal. The Olby Electro- 
Chemical Company will manufacture 
chloride of potash according to a new 
process. 


— 

The journey from New York city 
to Portland, Maine, can now be made 
on electric street railway lines, with 
only three breaks aggregating about 
14 miles. 
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ELECTRIC LIGHT FLASHEs, 


The electric light station at Exeter, 
Ontario, was totally destroyed by fire 
a few days ago. 


The Hudson River Power Trang. 
mission Company has decided to ip. 
crease the output of its plant’ at 
Mechanicville, N. Y., from 5,000 
7,000 horse-power. Two new sets of 
water-wheels, each producing 1,009 
horse-power, have been ordered from 
Dayton, Ohio, and will be placed in 
position immediately upon t!eir ar. 
rival. The large generators to be con- 
nected to the new water-whee's have 
been ordered and are expected about 
January 15. 

The Manchester Electric Company 
is said to have recently acquired the 
water-power and 1,000 acres of land 
at Garvin’s Falls, 15 miles north of 
Manchester, N. H., and will st once 
erect a modern first-class fireproof 
power house and transmit 10,000 
horse-power to the city of Manchester 
for general light, power and street 
railway business which the company 
controls. This water-power is the 
largest in the state, except the Amos 
keag mills plant, and will rank among 
the finest in New England. 


It is altogether likely that the pro- 
posed municipal electric lighting plant 
at Saginaw, Mich., will never become 
a reality. The Council Committee on 
Municipal Lighting recently met with 
City Engineer Terry, who submitted 
a detailed report showing that a city 
lighting plant would cost $70,000. 
A majority of the committee favor 
contracting for city lighting with one 
of the local commercial lighting com- 
panies. The committee is willing to 
pay $75 per light per year. It is now 
paying $95 per light. 

Some statistics of the cost of street 
are lighting in medium sized cities 
has been compiled as a result of the 
municipal plant agitation in ‘Toledo, 
Ohio. The cities, populations and 
annual rates are given below : 


~~ 
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In each of the above cities except 
Indianapolis and Columbus the con- 
tract calls for all-night service. In 
Indianapolis the contract. calls for 
3,000 hours, and in Columbus for 
‘all dark hours.” 
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tests of Aluminum Wire for Fire- 
Alarm Purposes. 


City Electrician E. B. Ellicott, of 
Chicago, has instituted practical tests 
otalamicum wire in Chicago for fire- 
alarm service. The wire will be left 
up, all Winter, in a location parallel 
yith railway tracks, where it will be 
sibjecte’ to fumes and smoke; from 
locomotives. One span 225 feet long 
crosses the tracks; another piece is 
under test in another part of the city 
uder similar conditions and along- 
side a Dow copper wire of the same 
size, 80 us to give comparative results. 
The com parative tests made on copper 
and aluminum wire before erection 
gave the following results : 


r} 4 | 
i 2 8&8 . 
4% 3% 4g 
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E a: 
cs “s Se 2.5 
= fs 2 33 
3 3 wo 2s 
292 88 33 
e =v 
a a E 
No. 10 har!-drawn cop- 
perwire..... ......... 55 515 34-64 178 
No, 10 alurn'num........ wz 5 1% 5144 


It is interesting to note, says the 
Telegrap Age, that, although the 
copper wire gave greater elongation 
and number of twists, the breaking 
weight of the aluminum wire was 
more then half that of the copper 
wire of the same size, while the actual 
weight of the wire was less than one- 
third. 





> ae 
Municipal Electric 
Finance. 





Light Plant 


At Negaunee, Mich., they have a 
municip:l electric light plant. It 
appears that about two years ago, 
after considerable agitation of the 
matter, the Mayor and Board of 
Aldermen were persuaded that not 
ouly a saving could be made to the 
town, but alsoa substantial reduction 
in rates for citizens using electric 
lights, by the introduction of a 
municips! plant. ‘The standard price 
for arc lights in that part of the 
country was $9.00 per month, per 
light. !t was proposed to combine 
the elec: ric light plant with the water- 
works and to charge $5.00 per month 
per ligh:. Now it has been discovered 
that it is necessary to raise the price 
to $7.50 in order to keep the receipts 
of the plant in sight of its expendi- 
tures. ‘he local newspaper says, in 
commenting upon the matter, that if 
the Aldcrmen who had the schedule 
mhand had not been so anxious to 
how a saving of money for the city, 
the Plant would have been self-sup- 
porting from the first. As it is, 
Under the new régime, it is hoped 
that about $1,000 a year earnings 


may be set aside for repairs and 
depreciation, 


ELECTRICAL. REVIEW ‘ 


Wireless Telegraphy in the U. S. 
Navy. 

Rear Admiral Bradford, Chief of 
the Bureau of Equipment of the U. 
S. Navy, will shortly establish stations 
at Newport, R. I., and on Coaster’s 
Island, near by, where classes will be 
formed to begin the work of develop- 
ing wireless telegraphy. The decision 
to equip the station is said to be due 
to the exhorbitant terms demanded 
by Mr. Marconi and his company, 
which contemplated a minimum of 
$20,000 a year rental for such instru- 


A STORAGE BaTTER 
mentsas he might furnish. It has 
been definitely decided to abandon 
the Marconi system and strike out in 
a new direction. The experiments 
conducted on board the New York 
and Massachusetts were highly un- 
satisfactory and showed that in fleet 
formation the interference of messages 
would be so great as to destroy the 
usefulness of the system. Admiral 
Bradford believes that the navy will 
be able to develop a system of tele- 
graphy without wires that will sur- 
pass in usefulness that of the Italian 
inventor. The signal service of the 
army is now conducting its own ex- 


periments along its own lines, and 
General A. W. Greely reports that 
these have met with gratifying suc- 
cess. 








<< 

The New Albany Light, Heat and 
Power Company, of New Albany, 
Ind., has recently purchased from the 
Western Electric Company a 200- 
kilowatt two-phase Stanley generator, 
and is increasing the capacity of its 
plant. ; 








Y FOR ELECTROMOBILES. 


An Electromobile Storage Cell. 

The general value of a storage bat- 
tery depends, almost entirely, upon 
the character and construction of the 
plates composing the elements. The 
cell illustrated herewith contains 
plates constructed from single sheets 
of pure rolled lead. In this way 
every part of the finished plate re- 
mains iutegral with the original core, 
nevershaving been separated from it 
in the process of manufacture. In 
the formation of the plate from 
the sheet of lead thin horizontal 





leaves or shelves, about one-quarter 
inch wide and one-thirty-second inch 
thick,are forced up on it, and remain 
attached to a central supporting plate. 
These little shelves are inclined up- 
ward at an angle of about 20 degrees, 
thus forming uniform cup-shaped 
openings between them. The active 
material is produced by electrolytic 
action in the manner of the original 
Planté cell, and is formed uniformly 
on the surfaces of all the leaves 
and of the supporting plate until the 
interstices are completely filled with 
it. It is claimed by this construction, 
as every particle of the plate is com- 
posed of similar material, no local 
action can take place and conse- 
quently a long life for the cell is in- 
sured. By reason of the perfect elec- 
trical contact of the active material 
with the supporting metal, and the 
large area presented to the action of 
the electrolyte, the discharge and 
charge rates of the cell may be made 
high. On account of the cup-shaped 
grooves holding firmly the lead oxides, 
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the danger of these falling oyt is 
almost entirely obviated. 

While these features are of obvious 
advantage in accumulator cells for 
that purpose, the Willard cells are 
particularly designed for automobile 
work. Messrs. Sipe & Sigler, of 
Cleveland, Ohio, the makers of these 
cells, claim that under certain condi- 
tions these batteries may be charged 
in 45 minutes, or that when’ entirely 
discharged they may be recharged to 
90 per cent of their total capacity in 
30 minutes. For automobile pur- 
poses the plates described above are 
incased in a hard rubber jar with a 
glass cover. This allows an examina- 
tion of the interior of the cell at all 
times, and unnoticed evaporation of 
the liquid can not take place. A 
large number of such batteries are 
now in service upon electric auto- 
mobile vehicles in all parts of United 
States, and are said to have given 
admirable service. 





Automobile Club, of Chicago. 


The Automobile Club, of Chicago, 
has been incorporated, with Messrs. 
J. Ogden Armour, E. Walter Herrick, 
Samuel Insull, F. K. Pulsifer and 
Andrew R. Sheriff as the incorpo- 
rators. The new club has for its ob- 
jects the promotion of the automobile 
industry and of social relations among 
those who use horseless vehicles. All 
of the charter members are members 
also of the Calumet Club. Five di- 
rectors-are to control and manage the 
affairs of the club. The number of 
private automobiles in Chicago is esti- 
mated at 250. 


New Cable to South Africa. 


The Western Union Telegraph 
Company reports that the cable re- 
cently completed from Cape Town, 
South Africa, to the island of St. 
Helena has been extended to Ascen- 
sion Island. Messages are now ac- 
cepted for Ascension Island at the 
rate of $1.71 per word beyond Lon- 
don. It is expected that the cable 
will be extended north, forming 
another route to South Africa. It 
will probably be completed about the 
end of March, 1900. 

‘Jenssen 
Another Common-Battery Tele- 
phone Exchange in New York. 








The John street exchange of the 
New York Telephone Company was 
changed over to the common-battery 
system on December 24. About Jan- 


uary 1 1,200 subscribers are to be 
transferred from the Cortlandt street 
to the John street exchange. 
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ELECTRICAL REVIEW 


ONE REASON FOR ENGINEERING 
DECADENCE 1N GREAT BRITAIN. 


We hear a good deal about the de- 
cline of British trade and supremacy 


in engineering, and the journals have 
discussed the matter at length and with 
much understanding, but one feature 
of the situation has not been men- 


tioned. It is well illustrated by this 


advertisement clipped from the last 


issue of an English contemporary : 


ANTED, an ELECTRICAL ENGINEER as a 
District Superintendent in tte mains de- 
partment of a large station. Must be accustomed 
to handling men, and able to mainta’n mains, con- 
nect consumers, and inspect wiring ;: and must } ave 
held a similar post before. Salary ce mmencing 
£25s per week. 


This offers to a man who has spent 
some years of his life and much money 
in acquiring an engineering degree, 
who has had experience in handling 
men and practical work, and who 
must accept the responsibility of 
‘‘keeping the lights burning” and 
satisfy customers in what is probably 
a metropolitan district, the beggarly 
sum of eleven dollars and ninety- 
three cents a week salary ! 

What sort of engineering talent is 
fostered by this rate of compensation 
for what should be high-class work ? 
These wages are less than those earned 
by a motorman in New York city. A 
similar position in a large town in 
the United States would command a 
three times the 


salary of about 


amount offered. If the engineering 
work of large central stations in the 
British Isles is entrusted to men who 
are worth only $11.93 aweek, it is not 
surprising that almost every issue of 
the English technical journals con- 
tains an account of a break-down or 
an accident resulting in the suspen- 
sion of electric lighting service. It 


-is an axiom that efficient and valuable 


service can be had only by the pay- 
The 
man who will accept the situation 


ment of commensurate wages. 


offered in the above advertisement is 
likely to earn his £2 5s., but it will 
be surprising if he does not eventu- 
ally cost his employer more than the 
difference between such wages and a 
proper price for the services de- 
manded of him. 

The worst feature of such a sitna- 
tion, though, is that it deprives the 
student or the apprentice of incentive 
to do his best and master his work, 


There is small hope for a young man 
whose horizon is bounded at the end 
of, say, five years of study and ex- 
perience by a prospect of two pounds 
fivea week. And there is less hope 


for the industry that thus limits him. 


WHY TROLLEY CARS DO NOT AL- 
WAYS STOP FOR PASSENGERS. 
On a recently equipped street rail- 

way line in New York city, very large 

cars are in use; indeed, they are 
probably the largest urban railway 

ears in the world. They run at a 

high speed, but, unlike the smaller 

cars of other lines, they do not merely 
slow down a little to allow a man 
passenger to board them or to alight; 
they stop. The reason for slowing 
down the ordinary cable or trolley 
car instead of stopping is not, as 
some have thought, to save power or 
to avoid falling behind the schedule. 

It is solely and simply because of the 

demanded of the 


motorman by the hand brakes. It 


muscular effort 


takes all the power of a strong man 
to stop a swiftly moving car. While 
a gentle turn of the handle will bring 
the car to a speed slow enough for 
agile passengers to get on or off, it 
takes all the motorman’s energy and 
the whole weight of his body to stop 
the car in a short space. Con- 
sequently, upon all the lines of power- 
driven cars in New York, save only 
On 


this one line —which has the biggest 


one, he does not stop the car. 


cars—he stops them almost instantly, 
In this 
way the power brake brings to the 


because he has power brakes. 


line using it not only practical im- 


munity from accident, but con- 


siderable popularity as well. 


1899-1900. 
The year that is rapidly drawing 


to its close has been one of general 
growth and prosperity to the elec- 
this 
Twenty-three years ago, at the time 
the 
telegraph was the sole representative 


trical interests of country. 


of the Centennial Exposition, 


of the. great industry to day depend- 
ent upon the applications of elec- 
tricity. The telephone, the electric 
light, the electric railway, the elec- 


trical utilization and cama capes we of 
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industries have all STOWN UD since 
that date. The growth has not beep 
steady, but has been marked by peri. 
ods of sudden activity ai ternating 
with years of business depression 
inimical to all growth. The past 
year has been one of steady progress, 
unmarked by any revoluticnary de. 
velopment, but characterized by a 
wide expansion and a general pros. 
perity. It has been a season 
work in all departments, 
witnessed the beginning 


of busy 
and has 
of what 
promises to be a widespre:( export 
trade. For these reasons the electrical 
fraternity should feel that the New 
Year opens full of hope ani that the 
marked 
of Ameri- 


close of the century will be 
by a mighty development 
can industry and commerce in its 
particular field. 





The article by ‘Captain WV isser, on 
another page, describes an interesting 
recent application of electrical metb- 
ods to the solution of gunnery prob- 
lems. The very rapid vibrations of 
guns at the instant of firing and 
under the impact of the explosive 
force of the powder are read ly chart- 
ed and measured by the use of elec- 
trical stroboscopic methods. 


PERSONAL. 

Mr. E. H. Bennett, Jr., president 
of the Diehl Manufacturing Com- 
pany, of Elizabethport, \.J., 1 
turned home last week after an ex- 
tended trip to Europe. 

Mr. Paul Johnson, M. E., and Count 
Ernest A. Bielenberg, of Greenwool, 
B. C., are visiting New York and other 
eastern cities in reference ‘0 severil 
electric transmission schemes in Brit 
ish Columbia. 

Mr. and Mrs. W. De Wit! Wallace 
have announced the marriage of theit 
daughter, Charlotte Poole, to Pro- 
fessor W. E. Goldsborough, «/ Purdue 
University, at La Fayette, Iv liana, 0 
December 29, 1599. 

Mr. C. D. Crandall, of ‘he West 
ern Electric Company, ci ago, met 
with a painful accident las‘ week, a 
fall on the pavement resulting in & 
sprained ankle which will co: ufine him 
to his residence for several weeks. 

Mr. ©. Fellows Page has removed 
from Boston to New York. and ha 
associated himself with Mr. Geots? 


H. Benjamin at 45 Broadway. He 
will give especial attention to corp 
ration law and the law of patent, 
trademarks and copyrights. 
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Northwestern Electrical Associa- 
tion. 


The eighth annual convention of 
the Northwestern Electrical Associa- 
tion will be held at the Hotel Pfister, 
Milwzukee, Wis., commencing at 11 
a. M. on Wednesday, January 17, 
next. The Western Passenger Asso- 
ciatio: has granted a one and one- 
third round-trip rate on the certificate 
plan for the occasion, and hotels offer 
the usual reduced rates to delegates 
and tveir friends. An exceptionally 
good »rogramme has been arranged, 
and -acludes papers by Professor 
Jacksn, of Wisconsin; Professor 
Shep: dson, of Minnesota ; Professor 
Richt::, of Wisconsin; R. Fleming, 
of Massachusetts ; 'W. H. Schott, of 
Illinois; H.-W. Frund, of Indiana; 
N. H. Dow, of Michigan, and G. Van 
Ness, of New York, all on subjects 
of pratical interest to central station 
men. Officers will be elected, im- 
portant changes in by-laws consid- 
ered, committees appointed and gen- 
eral business transacted. 

There will be theatre parties, etc., 
Wednesday night. The annual 
banqit occurs on Thursday night. 

For rooms, space and current for 
exhibits, address manager Hotel 
Pfister, Milwaukee, and for railroad 
rates, reservations, etc., address Mr: 
James Wolff, 320 Dearborn street, 
Chico, chairman Transportation 
Committee. 

ee 
International Association of 
Municipal Electricians. 

A meeting will be called soon of 

the executive committee of the Inter- 
natiovial Association of Municipal 
Elect:icians, at which there will be 
outlived a programme for the next 
convention of the association. This 
convention will be held in Pittsburgh 
duriuy three days in September, 1¢00. 
It is expected to be the most im- 
porta.:t gathering of municipal elec- 
triciais which has ever occurred, asa 
humicr of questions of, the greatest 
importance in these days of electric 
fire-aiurms, patrol calls, etc., are to 
receive attention. 
_ The executive committee will meet 
mon» of the eastern cities, probably 
Philaielphia. It will consider re- 
ports that will be in by that time 
from the different municipal elec- 
tricians of the United States and 
Canaia, as to what they consider the 
most important problems that now 
confront the profession. These are 
beiny received in answer to a circular 
letter sent out by Capt. William 
Brophy, of Boston, Mass., the presi- 
dent of the organization, 
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The Twentieth Century’s Dawn. 


‘‘The first people to live in the 
twentieth century will be the Friendly 
Islanders, for the date-line, as it may 
be called, lies in the Pacific Ocean just 
to the east of their group,” writes John 
Ritchie, Jr., in the January Ladies’ 
Home Journal, of ‘‘ Where the Next 
Century will Really Begin.” ‘At 
that time, although it will be already 
Tuesday to them, all the rest of the 
world will be enjoying some phase of 
Monday, the last day of the nine- 
teenth century (December 31, 1900). 
At Melbourne the people will be 
going to bed, for it will be nearly 10 
o’clock; at Manila it will be two 
hours earlier in the evening; at Cal- 
cutta the English residents will be 
sitting at their Monday afternoon 
dinner, for it will be about six o’clock; 
and in London ‘Big Ben,’ in the 
tower of the House of Commons, will 
be striking the hour of noon. In 
Boston, New York and Washington 
half the people will be eating break- 
fast on Monday morning, while Chi- 
cago will be barely conscious of the 
dawn. At the same moment San 
Francisco will be in the deepest sleep 
of what is popularly called Sunday 
night, though really the early, dark 
hours of Monday morning, and half 
the Pacific will be wrapped in the 
darkness of the same morning hours, 
which become earlier to the West, 
until at Midway or Brooks Island it 
will be but a few minutes past mid- 
night of Sunday night.” 





The Street Railways of Havana. 


The long-standing difficulties of 
the competing electric railway syndi- 
cates in Havana, Cuba, have been 
settled by an amalgamation of inter- 
ests. It appears that in December, 
1898, a group of capitalists called the 
‘* Harvey Syndicate ” acquired all the 
existing railway property. At the time 
there was in existence one other cunces- 
sion covering about 12 miles of other 
streets, the title to which was claimed 
by the American Indies Company, 
comprising Messrs. P. A. B. Widener, 
R. A. C. Smith, Sir William Van 
Horne and others. The Harvey Syn- 
dicate also claimed to own the true 
title to this concession. Litigation 
was begun, but in the unsettled state 
of the Cuban courts there seemed 
little promise of a definite settlement. 
The consequence of this state of 
affairs was the amalgamation of the 
interests giving the Havana Electric 
Railway Company all of the existing 
property and all of the concessions 
that were granted in thatcity. Work 
is already in progress on the lines, 


and it is expected that by June 1, 
1900, a complete system of trolley 
roads will serve the city of Hayana. 

The new board of directors of 
the Havana Electric Railway is as 
follows: President, Edwin Hanson; 
vice-presidents, William L. Bull and 
R. A. C. Smith ; secretary and treas- 
urer, Arnold Marcus; directors in 
addition to those above named, P. A. 
B.. Widener, Thomas F. Ryan, Sir 
William D. Van Horne, William 
McKenzie, Frederic Nichols, H. M. 
Perkins, Thomas P. Fowler, E. H. 
Andreni, William M. Doull, N. Gelats 
and G. B. M. Harvey. 

The capitalization of the company 


remains unchanged, namely, $5,000,- 
000 of preferred stock, $5,000,000 of 
common stock, and a first mortgage 
representing $5,000,000 of five per 
cent 50-year bonds. 





Preliminary Decision in a Trans- 

former Patent Interference. 

The Examiner of Interferences of 
the United States Patent Office, re- 
cently handed down a decision in 
favor of Walter K. Freeman in an 
interference suit in which Mr. Free- 
man claimed substantially the same 
things as allowed in patents granted 
to Goulard & Gibbs, now owned by 
the Westinghouse Electric and Man- 
ufacturing Company. The interfer- 
ence is of some years’ standing, and 
testimony has been taken for the past 
nine years. The opponents of Mr. 
Freeman have until January 18, 1900, 
to file an appeal which will come be- 
fore the Board of Examiners in Chief 
of the Patent Office. Then an ap- 
peal may be taken to the Examiner of 
Patents, and his decision may be 
brought before the Court of Appeals 
of the District of Columbia, which is 
the court of final resort in cases of 
this sort. It is believed that the de- 
cision in favor of Mr. Freeman will 
be appealed. 

os 
Brooklyn Rapid Transit Company 
Advances Wages. 


It has been decided to advance the 
wages of the employés of the Brook- 
lyn Rapid Transit Railway Company 
on a graded system. The length of 
time of service will determine the 
amount of increase. This will begin 
after a certain period, and as the 
term of service lengthens and the 
men become more valuable to the 
company by increase of experience, 
wages will be further and further ad- 
vanced. 








—— 
Texas Gas and Electric Light Asso- 
ciation. 

The next convention of this asso- 
ciation will be held at Waco. Tex. 
The executive committee will hold a 
meeting this month or early in Jan- 
uary, when the date of the convention 
and a programme will be decided 
upon. 
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Wall Street and the Electrical 
Stock Market. 

Veterans in Wall street state that 
the stock market on Monday of this 
week was one of the most trying they 
have ever experienced, and, as a 
matter of fact, the day developed a 
virtual panic. The next day the 
market experienced a reaction, but 
the liquidation of weak accounts went 
on in large volume. During - the 
week, however, strong buying pre- 
vailed, supposedly to acquire securities 
at a price considered low by the pur- 
chasers. A sharp and general re- 
covery of the market occurred on 
Saturday morning. 

On the New York Stock Exchange 
General Electric closed the week at 
118% bid and 118% asked, a loss of 
¥% point. Metropolitan Street Rail- 
way, of New York, closed at 15654 
bid and 157% asked, a loss of 10 
points for the week and 36 points for 
three weeks. Third Avenue Rail- 
road, of New York, closed at 125 bid 
and 127% asked, a gain of % point. 
Brooklyn Rapid Transit, which was 
one of the stocks that experienced 
exceptionally violent fluctuations, 
closed the week at 67% bid and 68 
asked, a loss of 934 points. Man- 
hattan Railway, of New York, closed 
at 8914 bid and 90 asked, a loss of 7 
points. +s 

On the Boston exchange American 
Bell Telephone closed at 341 bid and 
345 asked, a gain of 1 point in the 
bid price. Erie Telephone closed at 
100% bid and 101 asked, a loss of 2 
points. 

On the Philadelphia exchange Elec- 
tric Storage Battery common closed 
at no bid price and 75 asked. Union 
Traction closed at 35 bid and 35% 
asked, a loss of 4 points. Electric 
Company of America closed at 114% 
bid and 11% asked, a loss of 1% 
points. 

On the curb or outside market in 
New York Electric Vehicle closed at 
45 bid and 49 asked, a loss of 19 
points for the week. Electric Boat 
closed at 20 bid and 24 asked, a loss 
of 4 points. Electric Axle closed at 
6 bid and 6% asked, a loss of % of a 


oint. 
Wall Street, December 23. 





Electrical Companies Consolidated. 

The Marietta Manufacturing Com- 
pany’s works, the Pennsylvania Elec- 
tric Company’s works and the Mari- 
etta Electric Company, all at Mari- 
etta, Pa., have been purchased by 
New York capitalists, and will be 
consolidated. The new owners. will 
put $500,000 into the project and 
willemploy 1,000 hands. The plants 
manufacture farming implements, 
ironwork, telephone and electrical 
instruments, 
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THE DETERMINATION OF THE 
JUMP IN GUNS. 





BY CAPT. JOHN P. WISSER, U. S. A. 





The electrical tuning fork has been 
applied to many experimental de- 
terminations, among the latest of 
which are those of Lieutenant Dunn, 
Ordnance Department, U. S. Army 
(Journal United States Artillery, V ol. 
VII, pp. 29 and 213); Lieutenant 
Squier, U. S. Army; Professor 
Crehore, Dartmouth College, and 
quite recently Professors Cranz and 
Koch, Stuttgart, Germany. 

The investigations of these gentle- 
men on the vibrations in the vertical 
plane of the barrel of a rifle held 
horizontally constitute a noteworthy 
addition to the general subject of 
ballistics. 

The cause of the so-called jump of 
rifles, that is, the angular difference 
(in a vertical plane) between the di- 
rection the projectile actually takes 
on leaving the muzzle of a gun and 
the direction it would have taken had 
it gone exactly as it was aimed, or, 
in technical language, the difference 
between the angle of elevation and the 
angle of projection, has long been 
veiled in mystery. ‘The able investi- 
gators named above have undertaken 
the investigation of this subject, and 
have come to the conclusion that it is 
due to the vibrations set up in the 
gun barrel at the moment the gun is 
fired. 

It will be remembered (see Journal 
United States Artillery, Vol. IV, 
No. 4, October, 1895) that Professor 
Crehore and Lieutenant Squier, in 
their investigations on a photographic 
method of determining the complete 
motion of a gun during recoil, came 
to the following conclusion: ‘It 
may be said, therefore, that a Spring- 
field rifle does not move appreciably 
before the bullet leaves the muzzle. 
Even if the motion were appreciable, 
its direction is such that it is parallel 
to the axis and does not effect the aim 
of the gun.” Professors Cranz and 
Koch came to a very different con- 
clusion, and their data for this con- 
clusion are presented graphically 
in the reproduced photographs here- 
with, of which the original article has 
many more. 

Their method of procedure was 
similar to that of Professors Crehore 
and Squier. To show graphically 
that there were vibrations and to de- 
termine their character, they utilized 
instantaneous photography, a certain 
point of the barrel, during the move- 
ment of the projectile along the bore 
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and after it left the bore, being photo- 


graphed on a plate, which is moved 
rapidly past in the plane of the pho- 
tograph. In this way the progress of 
the vibration of the point in question 
is photographed as a curve on the 
plate. 

In order to determine the exact 
time for each position of the point, 
the vibration of a tuning fork (of 
known rate) is photographed on the 
plate at the same time, so that by 
counting the number of vibrations of 
the tuning fork (appearing as a wav- 


zle. Fig. 4 shows the vibrations of 
a point when the trigger is pulled 
without having any charge in the 
gun. 

Fig. 5 is the vibration of the same 
point as Fig. 1, but with only the 
full charge. Fig. 6 the same with 
only a quarter the charge, and Fig. 7 
the same with only an eighth the 
charge. These figures explain how 
the jump varies with the charge, the 
number of vibrations being greater as 
the charge is less. 

This constituted a splendid example 
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Reward for Circulators of 
Defamatory Rumors. 

The board of directors of the 
Brooklyn Rapid Transit Company 
has offered a reward of $25,000 for 
information that will lead to the con. 
viction of any of the stock jobbers 
who are alleged to have been spread. 
ing false rumors regarding the condi- 
tion of the company for the purpose 
of depressing its stuck. In thie rego- 
lution adopted by the board offering 
the reward it is requested that any 
information on the subject be fur. 


THE VERTICAL Ling y MARKS THE INSTANT THE PROJECTILE LEAVES THE MUZZLE. 





Fic. 1.—CuRVE OF VIBRATION OF A Pornt 1.5 CENTIMETRES FROM MUZZLE. 





Fic. 2.—CuRVE oF VIBRATION OF A Point 55.0 CENTIMETRES FROM MUZZLE. 
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Fic. 3.—CuRVE OF VIBRATION OF A Point 110.5 CENTIMETRES FROM MUZZLE. 


ing line on the plate) the exact times 
in which the varying positions of the 
point occur may be readily deter- 
mined. 

The accompanying figures illustrate 
clearly how reliable and accurate their 
method was, and also how reasonable 
their conclusions. Fig. 1 shows above 
the vibrations of the tuning fork 
(the time scale for all the figures), 
and below the vibration curve of a 
point of the barrel 1.5 centimetres 
back from the muzzle, the vertical 
line y indicating the instant the pro- 
jectile leaves the muzzle. Fig. 2 that 
of a point 79.5 centimetres back from 
the muzzle, and Fig. 3 that of a point 
110.5 centimetres back from the muz- 


of convincing investigation where 
actual observation of phenomena is 
impossible. ‘The work of Professors 
Cranz and Koch isa classic in its way, 
and makes a decided step forward 
in the solution of the intricate prob- 
lem of the jump. Although their 
investigations so far have been con- 
fined to a particular small arm rifle, 
there is no reason why the conclusions 
reached should not apply to rifled 
guus of the largest calibre. The ex- 
perimenters, however, are not content 
with this, but propose to continue 
their work, to determine, if possible, 
all the factors that enter and modify 
the jump in. various pieces of ord- 
nance. 


nished the company’s lawyers. An 
appeal was made in the resolution to 
all persons interested in the preserva- 
tion of honest business met! ods to 
supply any information that might 
lead to the punishment of the guilty 
ones. ; 

The circulation of false reports 1D- 
tended to affect the market price of 
the stocks or securities of a corpora 
tion is punishable under the laws of 
the state, and the officers of the 
Brooklyn Rapid Transit Company 
have expressed a determination to 
follow this matter up and bring the 
guilty ones to justice. 





Mr. Joseph E. Lockwood, president 
of the Michigan Electric Company, 
of?Detroit, spent last week in New 
York city. 
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The Efficiency of Electrical Trans- 
mission of Sounds. 

At the meeting of the Académie 
des Sciences, on November 27, 
M. Dussaud made the following 
comm:inication with regard to some 
experiments he had made on the 
ficiency of electrical transmission of 


sound. ‘These experiments were made 
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faces ‘of the plates. Small carbon 
blocks separated the plates from each 
other at the receiving end. The 
efficiency of the line is considerably 
improved by increasing the number of 
facets at the poles of the electro- 
magnet, each facet having  op- 
posite it a separate disk, these 
disks being most advantageously 


atrical performances and _ public 
speeches. At the invitation of the 
Department of Public Instruction, 
these experiments were repeated in 
their presence on November 15 last. 
The transmitter was set up in the 
physical laboratory of the University 
of Geneva, and the receiver in the 
large amphitheatre of the same build- 
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Fig. 6.—CURVE OF VIERATION OF A PornT 1.5 CENTIMETRES FROM Muzz_Le, wirH HALF CHARGE. 
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Fic. 6.—CcRVE OF VIBRATION OF A Pornt 1.5 CENTIMETRES FROM MUZZLE, WITH QUARTER CHARGE. 

















Fig. 7.—CuRvE oF VIBRATION 1.5 CENTIMETRES FROM MUZZLE, WITH ONE-EIGHTH CHARGE, 


to find the best conditions for elec- 
trica! transmission of sound through 
telephone circuits. At the trans- 
mitting end it was found that the 
efficiency could be increased by in- 
creasing the number of microphone 
disks and enclosing these in a reso- 
nance tube in which the vibrating air- 
column could be agitated by the voice. 
The results were still more satisfactory 
if the air could play readily on to both 


arranged when the air column 
can play on to both faces. With 
this arrangement of transmitter 
and receiver the efficiency was so good 
as to register ona phonograph. Using 
the phonograph as a criterion of the 
transmission efficiency, it was found 
possible, using ordinary telephone cur- 
rents, to register, at distances of sev- 
eral miles from the transmitting end, 
ordinary telephone conversations, the- 


ing. More than 1,000 persons in the 
hall were able to hear clearly, and 
without missing a single word, the 
speeches addressed to the transmitter. 
Further, the efficiency was such that 
the intensity and quality of voice of 
different persons could be readily dis- 
tinguished and recognized, despite 
the numerous transformations which 
the energy had undergone from the 
voice of the speaker to the phono- 


graph. 
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Universal Mercury Interrupter. 


An interrupter of a particularly in- 
teresting type has been devised and 
constructed by Max Levy, of Berlin. 
Its most valuable feature is its power of 
adjustment, which not only extends 
to the number of interruptions per 
second, but to the fractional value of 
the interruption in comparison with 
the closing of the circuit, says an 
Electrician abstract. It consists es- 
sentially of a fine jet of mercury 
forming one contact piece, and a series 
of teeth cut in a cylindrical surface 
forming the other contact piece. The 
construction is shown in the diagram. 
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An electromotor drives both the whee 
and the pump of the mercury jet /. 
By turning the ebonite nut ¢ the jet 
may be raised or lowered, and thus 
the ratio of contact to interruption 
varied between zero and _ infinity; 
hence, whatever may be the electre- 
motive force used, the mean current 
strength may be brought to the same 
uniform value. When not in action 
there is always interruption of the 
current, a circumstance which is 
practically very convenient. The or-— 
dinary arrangement of the driving 
mechanism provides for a speed of 
300 to 1,000 revolutions per minute, 
or, since there are twenty-four teeth 
on the wheel, and the teeth can be 
separately mounted or omitted, the 
interruptions per minute can be varied 
between 300 and 24,000, or from 5 
to 400 per second. All the effects 


of Wehnelt’s interrupter can be re- 
peated with the new interrupter. 
Moreover, any induction coil can be 
driven direct from the local lighting 
system without the interposition of 
resistances, since the mean current 
strength can be regulated at will. 
The interrupter should have a great 
future before it. 





> 

Mr. G. F. Greenwood, general man- 
ager of the Havana Electric Railway 
Company, arrived in New York city 
last week. 
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THE DESIGN AND CONSTRUCTION 


OF A MODERN CENTRAL 
LIGHTING STATION. 





BY H. H. HUMPHREY, 





The Keys ordinance (No. 18,680), 
passed by the Municipal Assembly of 
the city of St. Louis, Mo., in the Fall 
of 1896, threw open the doors to all 
applicants for underground conduit 
rights. Fourteen companies appeared 
at the first hearing before the Board 
of Public Improvements and made 
formal application for space for elec- 
tric wires beneath the surface of the 
streets. 

Among the applicants were several 
newly-organized companies, and one 
of them has since constructed its 
plant. The Imperial Electric Light, 
Heat and Power Company first turned 
current into its underground system 
one year ago, October 15, 1898, and 
has been in continuous and successful 
operation since that date. This paper 
is a discussion of the design and con- 
struction of this plant, which em- 
bodies ntany interesting features. 

After engaging engineers, the first 
question ‘that confronted the com- 
pany was the selection of the system 
of distribution. 

The class of service to be supplied 
had great weight in the final decision 
regarding the system. This service 
consists largely of 500-volt direct- 
current motors, there being also some 
220-volt motors of smaller size. 
Another important part of the service 
was to be arc lighting. ‘The growing 
popularity of the enclosed arc lamp 
indicated that this field would be 
very profitable. The furnishing of 
incandescent light was by no means 
of secondary importance. 

In order to reduce the first cost of 
station equipment and underground 
work, both conduits and cables, it 
was deemed advisable that all three 
kinds of servive should, if possible, 
be supplied from one generator, de- 
livering its output through one under- 
ground duct and one service cable. 

These considerations led to the 
adoption of a three-wire, direct-cur- 
rent system of distribution, differing 
in important details, however, from 
the methods heretofore employed. 
220-volt incandescent and 220-volt 
arc lamps were both to be used on 
the sides of the three-wire system, 
while 500-volt motors would be con- 
nected directly across the outside 
wires. The saving in copper over 
the usual 110-220-volt system, based 
upon the same percentage of drop, is 





*Extracts from a paper read before the Engi- 
neers’ Club, of St. Louis. 
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three-fourths. Furthermore, the area 
which can be supplied from one cen- 
tral station at the same percentage of 
loss is increased sixteen times. 

In designing steam plant it was 
necessary to determine beforehand 
what economical auxiliary apparatus, 
if any, should be installed in connec- 
tion therewith, as all of ‘these affect 
the capacity of the boiler plant. The 
rule adopted by the engineers in de- 
termining whether any species of 
economical apparatus was worth in- 
stalling was that it should be able to 
earn, under a conservative estimate of 
the conditions of service, and taking 
into consideration the low price of 
fuel in this territory, 18 per cent 
annually upon its first cost. 





steam plant, this station has attracted 
unusual attention. A description of 
the apparatus used therein may there- 
fore have more than passing interest. 

There are .four Heine boilers ar- 
ranged in batteries of two each, with 
one stack between them, and econo- 
mizers in the rear of and above the 
boilers. Each boiler contains 171 three 
and a half-inch water tubes 16 feet 
long. The total square feet of heat- 
ing surface of the four boilers is 10,872. 
Each boiler has a rated capacity of 
11,250 pounds of water per hour with 
feed water from the economizers at 
200 degrees Fahrenheit into dry steam 
of 175 pounds pressure above atmos- 
phere, and is guaranteed to be capable 
of developing continuously one-third 
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It was decided to use water-tube 
boilers, as this type gives large 
capacity in small space, is absolutely 
safe, quick steaming, economical in 
fuel and can be had in large units. 
With good draft they may be over- 
worked 50 per cent, and under’ me- 
chanical draft they may be operated 
for short periods at double their 
rating. Down draft furnaces, of the 
type which has proved so successful 
in St. Louis, were selected. They 
are capable of burning low-grade coal, 
running high in moisture and clinker, 
and may be overworked far beyond 
the rating of the boilers. They are 
also simple, easily repaired and not 
likely to get out of order. The most 
important characteristic, however, is 
that they are smokeless, thus comply- 
ing with the city ordinances. They 
improve the fuel economy, and add 
somewhat to the boiler’s capacity. 

On account of the use of the 220- 
440-volt system of distribution and 
the many economical features of the 


more. Efficiency guarantee is 70 per 
cent of the calorific value of the coal 
at any load between rating and 20 per 
cent above. This is equivalent to 
evaporating 7.21 pounds of water per 
pound of Mount Olive nut coal of 
10,600 B. T. U. The boilers are de- 
signed for a working pressure of 
175 pounds per square inch, and 
tested under a hydrostatic press- 
ure of 250 pounds. The en- 
trainment is guaranteed to be less 
than 1 per cent at rating, and not 
more than 1% per cent at one-third 
above rating. Each boiler is equipped 
with the down-draft furnace. A fea- 
ture of these furnaces which is origi- 
nal with the engineers is making the 
fire doors open the full width of the 
furnace, greatly facilitating inspection 
and care of the fires. Two additional 
Heine boilers of the same capacity 
are now being installed. 

In order to counteract the effect of 
the economizers in cooling the gases 
from the boilers, and to permit crowd- 
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ing when necessary, @ mechanical 
draft system was installed. [t is of 
the induced type, the fan being 
placed directly behind the stack and 
between the two batteries of boil. 
ers. 

This fan is driven by means of g 
direct-geared electric motor, designed 
to be operated at different speeds on 
either the 235 or 470-volt circuit, 
This motor is to be controlled auto- 
matically, so as to maintain the steam 
pressure practically constant, the 
regulator slowing down the motor as 
the steam pressure rises and increas. 


ing its speed as the pressure falls, 
The capacity of the fan is su licient 


to handle the waste gases from four 
boilers and furnish a draft equal to 
one inch of water where the gases 


leave the boilers. It is capzble of 
being speeded in emergencies suf- 
ficiently to give a draft of ove and 
one-half inches on all four boilers. 

There are two Green fue! econ- 
omizers, the combined heating surface 
being 7.680 square feet. The econ- 
omizer plant is capable of ieating 
regularly and continuously — 45,000 
pounds of water per hour 100 degrees 
Fahrenheit when receiving the water 
at 110 degrees Fahrenheit, and with 
the temperature of the escaping gases 
leaving the boilers at not less than 450 
degrees Fahrenheit. One-third more 
water may be passed through in case 
of necessity, but of course with 
diminished economy. ‘hese econ- 
omizers are designed for a working 
pressure of 200 pounds per square 
inch. and were submitted to a hydro- 
static test of 300 pounds after erec- 
tion in position. They are provided 
with automatic scrapers operated by 
electric motors. ‘The economizer 
plant is provided with pop safety 
valves, necessary deflectors, soot scrap- 
ers, doors, dampers, etc. They have 
pressure gauges at feed-water inlet, 
also feed-water thermometers located 
one in pipe at entrance to economizers 
and one in pipe where water leaves the 
same; also two gas-flue thermometers 
reading to 1,000 degrees Fahrenheit 
in smoke flue; one where the gases 
enter economizers, and one where 
they leave. The necessary dam) ers are 
provided for sending the gase- from 
the boilers either past the econ: mizers 
and directly out the smosestack 
or through the economizers and then 
up the stack, or through the econo- 
mizers to mechanical draft fan and 
thence up the stack. The econo- 
mizers, as shown on the plans, are 
located in the rear and above the 
boilers, supported upon a substantial 
iron framework and bricked in alt 
tight by eight-inch walls. 

There are now in operation two en- 
gines of the Williams vertical, two- 
cylinder, cross-compound condensing 
automatic cut-off pattern, built by 
Wm. Tod & Company, of Youngs 
town, Ohio, and designed for direct 
connection to the dynamos an: shatt- 
ing. The east engine, No. |, 18 ° 
750 indicated horse-power, and is de 
signed for driving one 500-kilowatt 
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senerator at the most economical rat- 
ing of the engine when operated at a 
eed of 150 revolutions per minute, 
and supplied with steam at 170 pounds 
initial pressure per square inch at the 
throttle valve, and exhausting into a 
‘wenty-four-inch vacuum. Engine 
No. 2 has double the capacity, and is 
jmilar in design to No. 1. The 
peavy fiywheels are located between 
the A fr:mes supporting the high and 
jow-pres.ure cylinders. Each engine 
is so constructed as to be capable of 
operatinyy continuously at double its 
rated ca; acity, and for short intervals 
oly at one-third. above its double 
rated ca} acity. This additional capac- 
ity is obtained by admitting live 
seam into the receiver or low- 
pressure <ylinder. The high-pressure 
cylinder’ are steam-jacketed on the 
jarrel, a::d both cylinders on both top 
and bot‘om heads. ‘I'he receiver is 
provide: with reheating coils of cop- 


yer. ‘le main bearings are adjust- 
ubie, an! are provided with water- 
jackets. The guides are water-jack- 
eed o: the running side. ‘The 
cylinders and all bearings are lubri- 
cated b; the Siegrist lubricating ap- 
paratus. vhich delivers the two kinds 
of oil ‘» the cups under pressure 
attomat cally maintained by duplicate 
seam pumps. - They also have hand 
oil pum}»s for additiona! safety. The 
cylinder: have flat multiported valves 
driven cirectly from the eccentrics. 


The clexrance is guaranteed not to 
exceed six per cent in either cylin- 
der. ‘These engines are. provided 
with shaft governors operating upon 
the valves of the high-pressure cylin- 
ders, an! capable of varying the cut- 


of fron: 70 per cent of the stroke 
back to minus three-sixteenth-inch 
opening. ‘he regulation guarantees 


are that the drop in speed with a con- 
stant stcam pressure from no load to 
one-thir! above rated load will not 
exceed ‘wo and one-half per cent. 
This guxrantee also covers a variation 
of steaii: pressure between 160 and 
1% pouids with constant load. The 
variatio: of speed will not exceed 
three arid one-half per cent with the 
combined changes in load and steam 
pressure above specified, either with 
the combined changes in load and 
steam pressure above specified, either 
with or vithout the vacuum. The gov- 
emnor is :]so fitted with a special speed- 
ing device by means of which the en- 
gine my be brought to the same rate 
of spee:! under friction only as under 
full loa. When running with about 
170 pounds pressure at the throttle, 
at 150 revolutions per minute and 
under 2 constant load at their rated 
capacit,. the engines are guaranteed 
hot to‘ onsume more than 15 pounds 
of wat:r per indicated horse-power 
hour, 

Anot'ier 1500-horse-power engine, 
designe’ aud built by the Lake Erie 
Engine ring Works, Buffalo, N. Y., 
has jus been installed. Dimensions 
of cylinlers, 23 inches and 48 inches 
by 36 inches ; speed, 120 revolutions 
Per mitsute. 

The cngines and generators are con- 
hected !y means of a patented system of 
Power transmission consisting of quills 
and internal shafts with double bear- 
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ings, connected by magnetic clutches. 
The arrangement is intended to make 
it possible to drive any one, two or all 
three of the 500-kilowatt generators, 
and either one or both of the boosters, 
from the large engine in case of acci- 
dent to the small engine. ‘lwo gen- 
erators and one booster may also be 
handled by the small engine in case 
of accident to the large one. 


They are designed specially to 
fit the system of power transmission 
adopted. The field frames of the 
generators may be slid parallel with 
the shaft a sufficient distance for 
reaching the armature for repairs. 
The capacity of each generator is 500 
kilowatts at 525 volts when operated 
at 150 revolutions per minute. 

There are two separately excited 
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The generators are connected to 
the engines by means of magnetic 
couplings, so arranged that either in- 
termediate generator or booster may 
be disconnected from one engine and 
connected to the other while all are 
in motion. When it is desired to 
start up a generator, it is brought up 


THE SWITCHBOARD. 


shunt wound boosters, each of 50- 
kilowatt capacity -at 150 revolutions 
per minute, and capable of carrying 
500 amperes and delivering any. volt- 
age from zero to 130 volts. ‘The 
boosters are of the same general con- 
struction and design as the generators, 
except that the field frames are di- 





Fie. 3.— A MopEerN CENTRAL STIATION. 


to speed as a motor and then con- 
nected to the engine by the magnetic 
clutches. 
There are three 500-volt con 
stant-potential electric generators, 
built by the Siemens & | Halske 
Electric Company of America, of 
the internal ironciad-armature type. 


THE ACCUMULATORS. 


vided vertically. ‘Two more genera- 
tors of the same capacity are being 
made at present by the same company. 

The ‘plant contains a composite 
switchboard of black marbleized slate, 
containing three generator panels, one 
booster panel, two battery panels, one 
wattmeter panel, three feeder panels 
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and one voltmeter panel. These are 
carried upon an angle-iron frame 
standing directly upon the floor. 
Each generator panel contains two 
pilot lamps, one dynamo galvanometer, 
one 1,500-umpere amperemeter, one 
600-volt voltmeter, one single-pole 
circuit-breaker, one dynamo field 
rheostat, three single-pole double- 
throw 1,500-ampere switches and one 
single-pole single-throw switch. Each 
generator panel also contains one 
special Don Shea patent field switch, 
so that generators may be operated 
either bus-exciting or self-exciting, as 
desired. 

There are four bus bars on the 
switchbeard; one high positive, one 
low positive; one high negative, and 
ove low negative. There are also 
positive and negative charging busses. 
The generators are so arranged that 
each generator may be operated on 
either high or low bus-bars, either in 
multiple or separately. For conven- 
ience in handling, the right-hand 
switches are made positive, and the 
upper throw of switches connects to 
the high bus. Each of the two end 
cell switches on each end of the battery 
may connect either to the high bus or 
low bus, or to the charging bus. ‘The 
two boosters in the plaut may each be 
connected either between high bus 
and charging bus, low bus and charg- 
ing bus, or between low bus and high 
bus, on either side of the system. 
The boosters may be connected in 
series either between low positive bus 
and neutral or between low negative 
and neutral. These combinations 
provide for charging the battery under 
all conditions of service, and at the 
same time maintaining it upon the 
line as an equalizer of the pressure. 
Also, either side of the battery may 
be completely disconnected, or the 
entire battery cutout of service and 
the balance of the system maintained 
by means of the two boosters con- 
nected together in series and operating 
between the neutral and either side of 
the system. 

There are 280 cells of the Electric 
Storage Battery Company’s accumu- 
lators, each containing 13 positive 
Manchester type plates and 14 nega- 
tive chloride plates. These are con- 
tained in lead-lined wooden tanks, 
which are supported on large porcelain 
insulators resting upon 4 by 6-inch 
beams. ‘Ihe elements themselves 
in each cell rest upon heavy 
glass plates, and are separ- 
ated from each other by glass 
tubes. ‘Ihe capacity of this battery 
is 2,000 ampere hours at a discharge 
rate of 250 amperes, and it is capable 
of maintaining a maximum discharge 
rate of 1,000 amperes for one hour. 
lt is guaranteed to give a discharge 
of 500 kilowatts for one hour without 
a drop in pressure below 1.7 volts per 
cell. The normal charging rate is 
250 amperes, and the maximum 
charging rate 350 amperes. 

The battery as mentioned above is 
located in the basement, partly under 
the engine room, partly. under the 
sidewalk, in a cool, well-ventilated 
room. The floor is composed of 
vitrified tile laid in pitch upon a con- 
crete base. 
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EXPORT NOTES. 

_E. H. Cadiot & Cie, of Paris, 
France, said to be among the oldest 
and most important dealers in general 
electrical apparatus in that country, 
write to local parties that they are 
desirous of securing representation of 
American manufacturers of rails and 
electric railway poles. The demand 
for both lines in France is so great 
that home manufacturers can not 
cope with it. 

Merchants and manufacturers con- 
templating trade with Italy will be 
interested to know of the recent for- 
mation, under government auspices, 
of a special intelligence department 
of the Ministry of Agriculture and 
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which coal is received from ships by 
the authorities, which is from 200 to 
300 tons per day. The Swedish 
Railway Department is now con- 
templating the erection of up-to-date 
coal-discharging plants at various 
towns. Several systems have been 
reported upon, and a vote is likely to 
be soon asked for in this connection. 
The plants will probably be erected 
at Stockholm, Gothenburg and 
Malmo. 

It is semi-officially announced from 
Odessa, Russia, that the Russian 
railroads are to be permitted to im- 
port, duty free, 2,000,000 tons of 
foreign coal. The duty on British 
coal which they have been using at 


to accede to the urgent petition of 
the Odessa municipality to suspend 
the tax on foreign coal for at least six 
months. The railroads may, how- 
ever, having influence, be allowed to 
import duty free. - 


<P 


An Automobile Exhibit. 


The illustration herewith of the 
various types of vehicles, manufac- 
tured by the General Electric Auto- 
mobile Company, shows its recent 
exhibit at the Philadelphia Export 
Exposition. <A glance at the picture 
impresses one with their similarity to 
stylish horse vehicles to which the eye 
is accustomed. Lightness in appear 
ance and simplicity of construction 








An AUIOMOBILE EXHIBIT AT THE NATIONAL Export Exposition. 


Commerce at Rome, where requests 
for information from intended im- 
porters or exporters receive attention. 
All communications should be ad- 
dressed ‘‘ Officio d’Informazioni Com- 
merciali, Ministero di Agricoltura 
Industria e Commercio, Roma, Italia.” 

There will shortly bean opportunity 
for manufacturers of coal-handling 
machinery to figure on such machinery 
for various Swedish ports, fer, accord- 
ing to information from London, 
Eng., several of the firms that are in 
the habit of contracting with the 
Swedish State Railways for coal have 
complained about the slowness with 


times is about 7s. per ton in the Black 
Sea ports and about half that amount 
inthe Baltic. Owing to the short- 
age in the supply of Russian coal, 
famine prices are now obtained in the 
southern _ provinces. In Odessa 
British coal is now selling at 52s. and 
Russian coal at 42s. per ton, and the 
prices are steadily advancing. Small 
workshops, the information received 
says, are being closed, and the poorer 
classes can not afford to use such fuel 
either to cook or heat their dwellings. 
Notwithstanding this state of affairs 
the Minister of Finance had, up to 
the middle of November last, refused 


are the marked features of these 
vehicles. This is accounted for, 
largely, by the small battery space 
required. Double motors are used, 
each being attached to an internal 
gearing on each hind wheel. Both 
motors are spring suspended on one 
side from two reaches connecting the 
front and rear axles, independent of 
the carriage body, and the other side 
of the motors are hung directly on 
the axles. Hand brakes are fastened 
to one end of the armature shafts, 
and should these fail, from any cause, 
the emergency brake is brought 
quickly into action. These vehicles 
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are handled with the greatest ease, 

and one experiences no apprehension | 
of danger in their operation. The MH ja 
wooden wheels (35 and 36 inches re. HH Co 
spectively in diameter), with solid MM ji 
rubber tires, are most frequently used HB ch 
on these vehicles. The Philadelphia ¥ ihe 
factory is now in full operationjand of 
the company is making a specialty'ot HH jaw 
delivery wagons and electric run. @ pj 
abouts, with dos-d-dos seats, The Chi 
vehicles cover a distance of from 25 Wa 
to 35 miles, according to grades and q 
conditions of roads, on one chargé, at F 
an average speed of 12 miles per hour, Wa 
with a max:mum speed of about 16 Py 
miles per hour. Marked progress has be 
been made by this company within offi 
the last few months, and is now in The 
a position to take care of, to a con. eas 
siderable extent, a rapidly growing “ 
demand for vehicles of the electric 000 
syPe- elec 
ioe line 

An Electrical Marriage. 1 

The story of an electrical marriage Str 
comes from Kentucky. The bride § "™ 
groom was a private of Troop H of § 
the Ninth U. S. Cavalry stationed at § ° 
Fort Wingate, New Mexico, and the ™ 
bride was Lizzie Hummons, of Win- @ ?” 
chester, Ky. Both parties are colored. “ 
A local minister officiated at the th 
Kentucky end of the line and the ie 
Chaplain of the Ninth Cavalry at me 
the other. Both telegraph and tele- » 
phone were called into requisition, 1 
the distance between the high con- § Rai 
tracting parties being 1,715 miles. @ str 
It is said that the electrical ceremony § alo 
cost $26.15, not including the fee of § tow 
the preacher, the license and other @ and 
incidentals. Ma 
as tan 

will 

The Gasoline Motor Exploded. mu 
The Allentown & Kutztown, Pa, @ ec 
Traction Company has been experi- § °P 
menting for the past few weeks with @ Ma 
a new fangled car that is intended to T 
do away with the use of electricity. J ope 
The car is drawn by an engine, the § Su; 
motive power of which is gasoline § Ohi 
One of the difficulties of the system @ elec 
was that the car didn’t run fast & con 
enough, so on a recent afternoon it B tha 
was geared to a higher speed. While & per 
this operation was in progress at & cha 
Griesemersville the gasoline motor @ of | 
blew up. An electrician from Real- § toe 
ing was thrown twenty feet and badly @ ave 
bruised. The superintendent wa ture 
struck on the leg by a piece of iron 1 
and suffered a painful injury. Iti way 
said the company will abandon the @ |. 
attempt to run cars by gasoline ani @ 
will go back to electricity. Tra 





ease, 
Dsion 

The 
S$ Te. 
solid 


Iphia 
¥ and 
ty*of 
run- 
The 
m 25 
and 
8, at 
hour, 
it 16 
8 has 
ithin 
WwW in 
con- 
wing 
ctric 


riage 
ride- 
H of 
ed at 
d the 
Win- 
ored, 

the 
| the 
y at 
tele- 
tion, 
con- 
ailes. 
nouy 
ee of 
ther 


d. 
Pa., 
peri- 
with 
ad to 
city. 
the 
line. 
stem 
fast 
n it 
‘hile 
g at 
otor 


adly 


iron 
t is 


and 





December 27, 1899 


ELECTRIC RAILWAY NOTES. 


Four. directors were added to the 
poard of the Chicago Union Traction 
Company recently, the new names 
ying those of the men who were 
chosen once before, but for whom 
there was no room on the list because 
of the limitations enforced by the by- 
laws. ‘The names added are William 
Dickinson and John V. Clarke, of 
Chicago, and Henry B. Hallins and 
Walter F. Johnston, of New York. 

Theannual meeting of stockholders 
of the Capital Traction Company, 
Washington, D. C., for the election 
of directors for the ensuing year will 
be held January 10, 1900, at the 
offices of the company at Georgetown. 
The directors will present on that oc- 
casion for adoption by the stockhold- 
ers aresolution for an issue of $1,500, - 
000 in bonds to cover the cost of the 
dectricx! equipment of the company’s 
lines. 

The gross earnings of the Citizens’ 
Street Railway Company for the fourth 
week of November were $34,399, 
against $30,588 for the same week last 
year. ‘Ibe Detroit Electric Railway 
for the fourth week in November re- 
ports gross earnings of $13,117, against 
$10,566 for the same week last year. 
The gross earnings of the Detroit, 
Fort Wayne & Belle Isle Railway dur- 
ing the fourth week of November were 
$5,649, against $4,654 in 1898. 


The Port Chester, N. Y., Street 
Railway Company proposes to con- 
struct branches of its present system 
along the Boston Post Road in the 
townships of Rye and Mamaroneck 
and upon several other highways in 
Mamaroneck village, the total dis- 
tance being about five miles. This 
will result in establishing trolley com- 
munication from Harlem to the Con- 
necticut line, with the possible ex- 
ception of a mile in Larchmont 
Manor, 

The slow-going cable cars now in 
operation on the Payne avenue and 
Superior street lines, in Cleveland, 
Ohio, will be displaced by modern 
electric cars when the park board 
commences work on the culvert 
that will cross the boulevard at Su- 
perior street. It is figured that the 
change will cost in the neighborhood 
of $1,000,000. It will be necessary 
toerect a power house on the Payne 
awenue line, entailing the expendi- 
ture of another million. 


The London, Ontario, Street Rail- 
way Company has won its long fight 
with striking employés, for the men 
acknowledge their defeat and the 
Trades and Labor Council officially 
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declared the dispute at an end. One 
of the rioters has been found guilty 
by the jury and will be sentenced at 
the close of the trial of 26 others. 
The company has won because at last 
the public realized that the men were 
unreasonable in their demands, and 
that many of their supporters were of 
the worst elements in the community. 

Negotiations have been completed 
by which the American Railways Com- 
pany, with a capital stock of $25,000,- 
000, incorporated in New Jersey, ac- 
quired the Springfield, Ohio, Street 
Railroad and the Springfield Light 
and Power Company. In addition to 
this deal, it develops that the Ameri- 
can Railways Company is the real pur- 
chaser of the People’s Street Railway. 
of Dayton, and that the company will 
in all probability acquire other large 
street railways in Ohio. It is stated 
that the company expects to buy the 
Dayton, Springfield & Urbana Elec- 
tric Railroad, which has been in proc- 
ess of construction for several years, 


and which is practically completed 


between this city and Dayton. 

At the next meeting of the Liver- 
pool (Eng.) City Council. which will 
be held early in January, a proposal 
will be submitted by Mr. Brodie. the 
city engineer, which involves the 
total abolition of horse traction in 
connection with the street railway 
system of the city and the reconstruc- 
tion of the existing lines, so as to 
adapt them to the electrical system. 
Already the overhead system has 
been introduced on some routes of 
that city, but about 40 miles of lines 
are still being worked by horses. The 
city engineer suggests that provision 
should be made in next year’s esti- 
mates for the reconstruction of the 
whole of these lines for electric trac- 
tion, as well as for the construction 
of anumber of new lines. All these 
improvements, it is estimated, will 
involve an expenditure of about 
$1,350,000, and it is suggested that 
a further appropriation of $390,000 
should be provided in the estimate 
to cover the cost of 56 miles of over- 
head equipment for the railroads in 
question. All these improvements 
are bound to create a demand for a 
great deal of material, and as Ameri- 
can manufacturers are filling large 
orders for British electrical roads, 
this demand means new business early 
in 1900. 





Mr. Henry L. Shippy, treasurer 
of the John A. Roebling’s Sons Com- 
pany, of New York, is visiting the 
continental countries of Europe. He 
was recently in Amsterdam, Holland. 


cost of $3.40 each. 


Telepbone Hews 
and Comment 


Ellensburg, Wash., is to have a 
telephone exchange. It is the largest 
town on the Pacific coast still unpro- 
vided with this necessity. 





Hutchinson, Kan. is now connect- 
ed with nearly all of the towns in its 
section of the state. The line be- 
tween Hutchinson and Kansas City 
has not been finished, but when that 
is completed the Salt city will have 
about all of the telephone connec- 
tions that could be desired. 





The Supreme Court of Ohio holds 
that telephones owned by the Bell 
Telephone Company are taxable in 
Ohio at their rented value, estimated 
at $233 each instead of their actual 
On about 25,000 
telephones in use in Ohio this tax 
would amount to about $80,000. 





The New York & Pennsylvania 
Bell Telephone Exchange, at Erie, 
Pa., was completely destroyed by fire 
on December 17. By almost super- 
human exertions the plant was again 
in operation in five days, 500 stations 
being connected to a temporary board 
by December 22, through the efforts 
of Chief Engineer Wolverton. 





Directors of the American Bell 
Telephone Company have declared a 
regular quarterly dividend of 3 per 
cent and 1% per cent extra. The 
dividends are payable January 15 to 
stock of record December 30. Books 
close January 1 to January 13, both 
days inclusive. The delay in the 
announcement of the Bell Telephone 
removal plans is due to the disturb- 
ance in the financial markets. 





The Central Commercial Telephone 
Company, of Bellefonte, Pa., has just 
completed arrangements for the open- 
ing of an exchange in Lock Haven. 
Extensions are almost completed for 
connections with the Phoenix, of Al- 
toona, and the Independent Company, 
at Williamsport, which, when made, 
will give a thorough service, inde- 
pendent of the Bell Company, from 
Pittsburgh to Philadelphia, over the 
various independent lines. 





A telephone system is to be installed 
in Atlin, British Columbia, and also 
between Atlin and Bennett. An 
American named Arburton was in 
Vancouver a few days ago, endeavor- 
ing to purchase apparatus for the new 
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line, but no deal was made. T. W. 
Ness, a prominent electrician of 
Boston, is now here, and says that a 
plant is being put together in Chicago 
for the new line. The same Chicago 
firm is also shipping a new and 
modern switchboard and attachments 
for the improved system at Victoria, 
B. C. 





The New England Telegraph and 
Telephone Company has been author- 
ized by the Middleboro, Mass., select- 
men to locate poles and string wires 
in town for a new line by which Mid- 
dleboro and the Cape towns will be 
given direct communication with Bos- 
ton over a new main line from Ware- 
ham Narrows to Boston, via South 
Middleboro, Fall Brook, Putnams, 
East Bridgewater and Weymouth. 
This route through Middleboro is to 


be constructed in order to maintain a 
second main line through to Boston 
that shall relieve the pressure upon 
the single main line now in operation 
from New Bedford to Boston, via 
Taunton. 


——— 
ITEMS OF INTEREST. 

The Norwich, Ct., Street Railway 
Company has declared a semi-annual 
dividend of one per cent, payable Jan- 
uary 1 to stock of record December 
20. 

The New London, Ct., Street Rail- 
way Company has declared a semi- 
annual dividend of two per cent, pay- 
able January 1, 1900, to stock of rec- 
ord that date. 

Options covering a controlling in- 
terest in the Winchester, Va, Gas 
and Electric Light Company, have 
been secured at par by Mr. Daniel 
Russell, of St. Louis, Mo. It is said 
that the plant will, in the near future, 
pass into private hands. 

The consolidation of the Columbus 
Electric Light and Power Company 
and the Columbus Edison Electric 
Light Company has been practically 
completed, and all but a very small 
per cent of the stock has been surren- 
dered. A holding or trust company 
has been formed, and the new cor- 
poration will receive the stock of both 
companies and issue receipts or new 
stock for it. 

A company has just been formed at 
Caugas de Onis, Spain, with a capital 
of $125,000, to be known as La Soci- 
edad Electro-Caugesa. The company 
is to put down a good-sized plant. 
which will utilize the water-power of 
the Arrudas River in the generation 
of electrical energy. It will be in 
the market for considerable ma- 
chinery, and will require several large 
water-wheels for the undertaking. 
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BRITISH NOTES. 
[From our special correspondent.] 

Perhaps there has been a little 
more doing this week than last in 
electrical circles—that is to say, there 
has been rather more incident to at- 
tract attention, for the works con- 
tinue as full as ever, and there is no 
real progress to retail, for the simple 
reason that they are so full that new 
orders can only be accepted on the 
condition that the fulfillment may be 
almost indefinitely postponed. 

From Australia I hear of a consci- 
entious and high-principled sixpenny- 


Clendinnen, and it is to be hoped that | 


he has succeeded better than most 
inventors in winning some share of 
the profits of the invention. The 
general way of the world on this side 
of the Atlantic is that the inventor 
is ruined, and somebody else rakes in 
the shekels. 

I mentioned a week or. two ago to 
you the hard fate of the municipal 
electrical engineer. One of. the prin- 
cipal sufferers in this line has been 
Mr. Appelbee, the gentleman who 
runs the electric lighting arrange- 
ments at Cardiff. Of late there have 
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serve them,'in these days when skilled 
electrical knowledge can always com- 
mand its price in the market, I, for 
one, fail to understand, but I sup- 
pose he knows his own business best. 

The Mersey Railway Company is, I 
am glad to hear, applying for powers 
to work its system by electricity. I 
do not know whether you have ever 
enjoyed the privilege of running 
through the Mersey tunnel, but I can 
testify from experience that it is 
some degrees worse than the under- 
ground railways in London on one of 
their bad days, and that some change 
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the London, Chatham & Dover Line, 
which has hitherto held a bad pre. 
eminence for unpunctuality, discom. 
fort and all that makes a railway 
objectionable. To everybody’s guy. 
prise this line has decided to adopt an 
electric lighting system in their ogy. 
riages in place of the antiquated gas 
and oil which have hitherto played 
into the pockets of the oculists, We 
expected this boon all the less that 
this railway. recently amalgamated 
with the Southeastern line, and the 
result. hitherto has been that all 
the places affected by the amalga. 














in-the-slot machine, a sort of auto- 
matic telephone bureau into which 
you place a sixpence and are put into 
connection with the person whom you 
want to speak to; if the machine can 
not see its way to fulfilling your re- 
quirements at the moment, it ejects 
the sixpence, and you go your way 
disappointed, perhaps, but still with 
the sense that you have been honestly 
dealt with; thus, it makes few en- 
emies and many friends, which is 
more than can be said for the average 
telephone company. Moreover, as 
the charge is very low—sixpence, as 
aforesaid—and the cost of a telegram 
is ninepence, there is a distinct econ- 
omy in choosing the _ telephonic 
method of communication with your 
friends; hence, there is, it is said, a 
considerable run on the bureau, and 
profits, as a consequence, are high. 
The inventor is said to be a Dr. 


Fig. 1.—A SparKLeEss Type or Drrect-CouPLED ConTINUOUS-CURRENT GENERATOR. 


been several breakdowns, for which, 
of course, he will be called to account, 
and very probably, being the wrong 
person, be held responsible. The 
actual facts of the case are that for 
some time past the labor party in 
Cardiff have been insisting upon the 
promotion of more or less incompe- 
tent subordinates to responsible posts, 
in which trained official knowledge is 
necessary, and this in spite of the 
protests of the engineer. It is some- 
thing more than a coincidence that 
these promotions should have been 
followed by steady increase of the 
number of breakdowns, and the pub- 
lic could not fail to draw their own 
conclusions from the circumstances 
if they stopped to think about it, 
which they very seldom do. Mean- 
while the engineer has been annoyed 
and insulted at every turn in the 
Council, and why he continues to 


was most urgently required. The 
company is to be congratulated very 
heartily upon having decided to act 
at once without fooling away its 
finances on a series of costly experi- 
ments to demonstrate what all the 
world outside the British islands 
knows perfectly well. I think I am 
safe in prophesying that it will have 
its system at work and in satisfactory 
condition before our London under- 
ground railways have made up their 
minds on the subject. Liverpool en- 
joys the privilege of being, perhaps, 
in closer touch with America than 
any other English port; I do not 
know whether itis to this it owes its 
advance in conveniences of the kind 
which I have mentioned. 

Another railway, which has sur- 
prised all its friends by making a dis- 
tinct advance in the arrangements for 
the convenience of its passengers, is 





mation have had a worse train service 
and often higher fares than they have 
ever been cursed with before. Their 
bitter cry has been going up in the 
newspapers for some montlis, and 
perhaps it has occurred to the authori- 
ties that as the public in the long 
run have the last word in matters af- 
fecting their convenience, though they 
may have to endure for a very long 
while, it will be just as weil to do 
something to postpone the evil day of 
retribution. 

I think I mentioned to you some 
time ago the probability of an elec 
irical railway being laid between 
London and Brighton, which is to 
carry passengers comfortably and at 
abnormally cheap rates between those 
two centres of civilization. It is now 
stated by the press that this scheme 
is being financed by a syndicate of you" 
countrymen, and that one of the 
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leaders in it is Mr. Andrew Carnegie, 
whose name is very familiar to you. 
J give this rumor for what it is worth, 
for I have no means for verifying it, 
but I should think it is not improb- 


able. 

Your English namesake, the Elec- 
trical Review, has just brought out 
an important list of the electric tram- 
ways and railways in the United 
Kingdom, with certain descriptive 
details given in tabular form. I 
doubt this will give you some cause 
for inward laughter, even if you can 
control your mirth sufficiently to re- 
frain from giving it outward expres- 
sion, for our achievements in this line 
are not in any way comparable with 
your own ; but you must bear with us 
awhile. The Britisher is a slow 
creature, but he has hitherto, some- 
how, contrived to come up smiling at 
the last. To me it is no small matter 
for congratulation that we have at 
length, in this country, a sufficient 
number of electrical tramways and 
railways to make it possible to com- 
pile anything like a list of them 
at all. 

There are the usual stories flying 
round. A Russian chemist, an elec- 
trician, it is said, has for years been 
making experiments in order to find 
outsome method of gleaning the elec- 
tricity out of the atmosphere for his 
own usc, and he has at length pro- 
duced a storage battery that will 
enable him to carry out his nefarious 
scheme. I do not know what the 
effect of this will be upon the public, 
or Whether there will be any objec- 
tion off-red to defrauding the atmos- 
phere of its necessary constituents to 
their loss, but I doubt whether the 
law contains any provision on the 
subject : perhaps that will come later. 
Another story relates to the marvel- 
ous discovery that the sea is full of 
gold, more or less, I suppose in solu- 
tion, and that by the use of electricity 
it will ie possible to precipitate the 
loating millions. ‘‘We have figured 
out,” says the inventor, ‘‘ that an in- 
land laze, six feet deep, either natural 
or artificial, amounting to 40,000 tons 
to the icre of sea-water, would give a 
return of £1,800 per annum per acre 
het profit.” Clearly, if this is true, 
there is illimitable fortune waiting in 
the briny ocean for somebody. 

London, December 18. 

: gO 

A power plant is about to be con- 
structed at Raubsville, five miles be- 
low Easton, Pa., to generate electricity 
'o ran boats by trolley through the 
Delaware Canal from Easton to Tren- 
‘on, N. J., and to operate a trolley 
toad that is to be built on the tow- 
path. Inthe Winter time when the 
‘anal is closed by ice, freight cars 
vill be run over the trolley road. 
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A Club of Dignified Years Elects A Sparkless Type of Direct-Coupled slots occupied by the armature con- 


New Officers. 


The Olympic Club, of New York, 
which numbers among its members 
quite an electrical following, held its 
fifty-eighth annual meeting Monday 
evening, December 18, and elected 
the following officers: James Kemp- 


Continuous-Current Generator. 


The illustrations shown herewith 
represent a type of dynamo machine 
which has been designed to secure an 
absolutely steady position of the axis of 
commutation. It isa well-known fact 
that in armatures of the tooth variety 





Fig. 2.—CoMPLETE FIELD oF 60-KILOWATT, GENERATOR. 


ster, president; William Coverly, 
vice- president ; James McKenna, 
treasurer;James F. Wenman,secretary. 

The club owns a beautiful Summer 
home at Bay Shore, L. I. President- 
elect Kempster gave the members 
present a very pleasant surprise by 


the distortion due to armature reaction 
may be in a large measure overcome 
by working the armature teeth to a 
very high magnetic density—generally 
by carrying them above saturation. 
While this"method has proved prac- 
tical, toa degree, the waste of mag- 





Fie. 3.—BrusH-HOLDER OF DIRECT-CURRENT Dy¥NAMO. 


inviting them to the first annual din- 
ner, which had been prepared and 
was waiting, immediately after the ad- 
journment of the business meeting. 
Among the electrical men who are 
members of this organization may be 
mentioned, C. O. Baker, Jr., H. L. 
Shippy, Henry D. Stanley, E. F. Peck, 
George H. Pride and Frank C. Mason. 


netic energy required, which means 
the waste “of magnetizing current in 
the fields of the machine, has intro- 
duced an objectionable feature. At 
the same time high magnetic den- 
sities in the armature mean high 
hysteresis losses and there is some 
danger of overheating, while there is 
some magnetic leakage across the 


ductors with resulting loss due to 
eddy currents and great evolution of 
heat in the conductors themselves. 
The machine shown in the illustra- 
tion is intended to obviate these 
difficulties. In a stationary bushing- 
ring placed between the field poles 
and the armature are wound, through 
holes, what are known as balancing 
coils. These not only are designed to 
neutralize the distorting effect caused 
by armature reaction, but also pro- 
duce a magnetic field for commutation 
which is fixed in position and varies 
in strength with the load. Beyond 
this they provide an effective com- 
pounding, giving either a steady volt- 
age or the usual rise in over-com 
pounded machines when this is re- 
quired. 

On this type of machine—the 
Thompson—Ryan dynamo—the degree 
of compounding may be varied by 
simply shifting the brushes. This is 
a feature which may be of consider- 
able value and importance when con- 
ditions of the circuits operated by the 
machine are changed. Fig. 1 shows 
one of these machines attached to a 
McEwen automatic high-speed engine. 
Fig. 2 is a view of the completed field 
of a 60-kilowatt generator. It will 
be seen from the illustration that the 
pole ring is provided with ventilating 
ducts passing entirely through it, and 
that the balancing coils are provided 
also with air ducts through which 
the air is blown violently by the 
motion of the armature, thus insuring 
a very cool field. 

The brush-holder used on these 
machines is shown in Fig. 3. Itisa 
very neat and simple device, the 
brushes requiring neither clamping 
nor adjustment, as the pressure of 
the tension piece and the rotation of 
the commutator tend to hold them 
firmly in place. It is said that, by 
adjusting the position of the brush- 
halen ring, these machines may be 
varied in their compounding from 10 
per cent over to 10 per cent under 
voltage at ful! load. 

Both the Thompson—Ryan dynamo, 
described above, and the McEwen 
engine, to which Fig. 1 shows one of 
the dynamos direct-coupled, are built 
by the Ridgway Dynamo and Engine 
Company, of Ridgway, Pa. 





A Practical Souvenir. 


The General Electric Oompany, 
through Mr. S. Dana Greene, general 
sales manager, and Mr. E. H. Mullin, 
in charge of the publication depart- 
ment, has sent to its friends a unique 
and practical holiday remembrance, 
which is at the same time a souvenir 
of the street-railway convention held 
at Chicago last October.’ It is in the 
form of a stationary match-box and 
cigar-cutter made of a miniature 
““G. E.” street-railway controller. 
The ingenuity of its construction 
must be seen to be appreciated. 
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New Incorporations. 


MALLISON FALis, Me.—The Malli- 
son Falls Power Company has been 
organized in Portland to purchase 
power privileges at Mallison Falls. 
The officers are : President, Woodbury 
K. Dana; treasurer, Lemuel Lane ; 
clerk, Hanno W. Gage; directors, 
W. K. Dana, Lemuel Lane, E. J. 
Haskell, W. W. Poole, J. C. Scates 
and Russell D. Woodman. 


BurraLo, N. Y.—The Cling Sur- 
face Manufacturing Company, of Buf- 
falo, has been incorporated to manu- 
facture mechanical and electrical sup- 
plies; capital, $25,000 ; directors, 
Albert B. Young, Elizabeth J. Young 
ani William D. Young, of Buffalo. 


LANCASTER, Pa.—The Conestoga 
Traction Company, of Lancaster, has 
been chartered to supply electricity ; 
capital, $10,000 ; incorporators, J. D. 
Skiles, J. W. B. Bausman, E. G. 
Smith, all of Lancaster; 8. R. Ship- 
ley, W. B. Kurtz, of Philadelphia. 


Newark, Onro--The Jewett Car 
Company, of this place, has been in- 
corporated for the manufacturing and 
selling of street and other railway 
cars; capital, $200,000; incorporators, 
A. S. Sisson, W. S. Wright, H. S. 
Sands, P. O. Reyman, all of Newark. 


Pvesio, Cot.—The Gutheil Park 
Railroad Company, of Denver, was 
recently chartered ; capital, $10,000 ; 
incorporators, F. J. Chamberlin. F. 
A. Joslin, A. H. Gutheil, G. R. Baker, 
C. E. Stratton, all of Denver. 


Marietta, On10—The Marietta 
Telephone Company, of Marietta, 
was chartered to construct and oper- 
ate telephone lines and exchanges ; 
capital, $50,000 ; incorporators, P. H. 
Bruck, J. 8S. H. Tower, A. L. Gracy, 
H. Stricker, J. W. Dusenbury. 


Montciair, N. J.—The Electric 
Regulator Company, having its prin- 
cipal office at No. 294 Bloomfield ave- 
nue, Montclair. N. J., has been incor- 
porated to manufacture electric regu- 
lators ; capital, $125,000 ; incorporat- 
ors, Eri F. Wilson, Charles H. Shel- 
ton, Roger Williams, Walter Kidde, 
Warren D. Batting, all of Montclair, 
N;.d. 


Norrouik, Va.—The Norfolk Elec- 
tric Company, maximum capital, $300,- 
000, was chartered a few days ago, and 
proposes to erect an electric light and 
power plant. A. P. Warrington is 
president of the company, whose offices 
will be at Norfolk, Va. 


New York City—The Kean Power 
Company, of New York city, has been 
chartered to manufacture and supply 
steam and electric power; capital, 
$1,000; directors, Frederick W. Hun- 
ter, Crawford, N. J.; Augustus New- 
man, Garrisons. N..Y.; William V. 
Newman, New York city. 


PLEASANTVILLE, N. J, — The 
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Pleasantville Electric Light and 
Power Company has filed articles of 
incorporation. The objects of the 
corporation are to operate and main- 
tain an electric light plant at Pleasant- 
ville. The capital stock is $10,000. 


Reaping, Pa.—The Berks Elec- 
tric Light. Heat and Power Com- 
pany, of Reading, has been incor- 
porated to supply light, heat and 
power; capital, $5,000; incorporators, 
J. H. Printz, H. Godfrey. H. M. 
Albright, H. UL. Greenawalt, H. 
Hahn, all of Reading. 


LiNcoLN, NeB.—The New System 
Traction Company, of Omaha, has 
been incorporated to build street rail- 
ways; capital, $300,000; incorporators, 
J. M. Taylor, T. W. Hazen, L. H. 
Kent, all of Omaha. 


CHARLESTON, W. Va.—The Globe 
Telephone and Telegraph Company, 
of Charleston, was recently incorpo- 
rated for building and operating tele- 
phone and telegraph lines; capital, 
$1,000,000; incorporators, T. J. Car- 
mack, of Covington; C. M. Meadows, 
of Racine; P. Silman, E. M. Keatley, 
L. Schwartz, all of Charleston. 


RocnHEstER, N. Y.—There has been 
filed in the office of the Secretary of 
State at Albany articles incorporating 
the Merchant Switch Company, of 
Rochester, with the following direct- 
ors: George K. Merchant, Gerald E. 
Merchant, John McGarvey, N. F. 
Foote, of Rochester; Edward B. Tal- 
cott and James B. Brady, New York, 
and Augustine Voght, Troy. The 
company will manufacture the auto- 
matic street railway switch invented 
by Gerald E. Merchant, and it is 
among the possibilities that a factory 
for the manufacture of the switch 
may be located in_ Rochester. 


Butte, Mont.—The Butte Electric 
Railway Company, of New York city, 
was recently incorporated in West 
Virginia for building and operating 
street railways; capital, $1,(00,000 ; 
incorporators, W. A. Clark, of Butte, 
Mont.; J. A. McDonald,W. L. Hoge, 
J. C. Kennedy, all of New York city. 





New Electric Railways. 

FRANKLIN, IND.—The City Coun- 
cil has granted a franchise, running 
thirty years, to the Indianapolis, 
Greenwood & Franklin Railroad Com- 
pany. The franchise does not provide 
for any compensation, but requires 
work to be commenced south of Green- 
wood by July 1, 1900, and the road 
completed to Franklin January 1, 
1901. The line is already finished to 
Greenwood. 


PHILADELPHIA, PA.—It is stated 
that the Frankford & Fairmount Pas- 
senger Railroad Company will make 
extensions to the power plant if the 
proposition to extend its lines to Ger- 
mantown and Falls of Schuylkill is 
passed. No plans have been drawn 
so far, but are likely to be taken up 
at any time. 


INDIANAPOLIS, IND.—Charles L. 
Henry, of Anderson, secretary and gen- 
eral manager of the Union ‘Traction 
Company, has filed an application for 


the right-of-way to enter Indianapolis 
with the interurban cars. The Union 
Traction Company’s cars will run 
over the Central avenue branch of the 
Indianapolis street railway in East 
Indianapolis. In the application the 
privilege of carrying freight, express 
and United States mail is asked. 


KILLINGLY, Ct.—The New York, 
New Haven & Hartford Railroad 
Company has purchased the People’s 
‘Tramway Company, of Killingly, this 
state. A bond issue of $200,000 has 
already been made to cover the ex- 
penses of building the part of the 
road already constructed, and when 
the plans of the New Haven road 
have been further developed a bond 
issue of $100,000 more will be made 
to meet the obligations. The stock 
of the company will be increased to 
that amount. 


NorwaLk,Oun1o—The City Coun- 
cil, at a special session, has granted a 
25-year franchise to the Sandusky, 
Bellevue & Norwalk Electric Railway 
Company to construct a_ railway 
through certain streets of this city 
under limited conditions and to be 
completed in six months. 


CuicaGo, ILt.—A permit has been 
issued to the Northwestern Elevated 
Company to commence work on the 
connection between the line and the 
Union Loop. Previous to the issu- 
ance of the permit the company paid 
into the city treasury the sum of 
$10,000 due for maintenance and re- 
pairs of Wells street bridge since the 
passage of the ordinance. 


WALTHAM, Mass.—At a meeting 
of the Aldermen the Waltham, Way- 
land & Weston Street Railway was 
granted a franchise in Weston street 
to the Weston line. There are many 
restrictions in the franchise, including 
the granting of coupon tickets to 
school children at a reduced price, 
and the road must be completed and 
in running order November 1, 1900. 


Kansas City, Kas.—The Board 
of County Commissioners in Kansas 
City, Kan., granted W. E. Winner a 
franchise to construct and operate a 
single or double-track electric railroad 
from the western terminus of the 
Grandview line, at Eighteenth street 
and Grand avenue, to the western 
line of the county. The road is to 
run south from Central avenue to the 
Muncie boulevard, thence west on 
this county thoroughfare to the county 
line. The life of the franchise is 
thirty-five years; according to its 
provisions, the company has nine 
months in which to begin work on 
the line and two years in which to 
complete it. 


LANCASTER, Pa.—The Conestoga 
Traction Company, of Lancaster 
County, with headquarters at Colum- 
bia, and a capital of $10,000, has been 
incorporated. This incorporation suc- 
ceeds the Pennsylvania ‘l'raction Com- 
pany. ‘The incorporators are William 
B. Given, Columbia ; Samuel R. Ship- 
ley, William B. Kurz and J. Roberts 
Faulk, of Philadelphia; John D. 
Skiles, J. W. B. Bausman and Engene 
G. Smith, Lancaster, Pa. 
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Electric Light and Power. 

BRILLION, Wis.— Brillion hag 
granted a 15-year franchise to C. W, 
Behnke & Son, for the erection 
and maintenance of an electric light 
plant. The firm will furnish com. 
mercial light only, as the village has 
made no contract with them for the 
lighting of the streets. 

THOMPSONVILLE, CT.—The stock- 
holders of the Enfield Electric Light 
and Power Company, at Thompson. 
ville, have ratified the action of the 
board of directors, offering their plant 
for sale to Apollos Fuller, of Suffield, 
Mr. Fuller will accept the proposition 
of the directors and the plant will be 
in his possession January 1. With the 
expression of the board of directors 
the difficulty between the company 
and the town authorities wil! end, 
The are lights, which Thompsonville 
has enjoyed for the past 10 years, also 
will be no more. 

READING, Pa.—The Reading 
Electric Light and Power Company 
has been chartered. The application 
for the charter was made on Novem- 
ber 4, 1899, and on November 23, 
1899, a protest was lodged against 
the incorporation of this company by 
the Metropolitan Electric Light and 
Power Company, and the Metropoli- 
tan Electric Company, in which it 
was alleged that the application was 
not made in good faith, but for the 
purpose of speculation. W. W. 
Griest, the secretary of the Com- 
monwealth, says in an opinion that 
no evidence of any kind was offered 
to prove this, and overruled the pro- 
test. The new plant will be |ocated 
on the Schaaber property, on Kighth 
street near Chestnut. 

Ra eicu, N. C.—The Raleigh Ice 
and Electric Company was recently 
incorporated. The capital stock is 
$75,000, and the business will be for 
the manufacture, sale and distri!ution 
of ice, the establishment of a system 
of cold storage and the establis!iment 
of works for the generating and sale 
and distribution of electricity in 
Raleigh and elsewhere. The president 
of the company is Mr. E. C. Ilillyer, 
of Newport News, Va. ; the general 
manager, L. B. Eberhardt, of Raleigh, 
and treasurer. B. S. Jerman, of 
Raleigh. Mr. C. J. Hillyer, of Wash- 
ington city, and the above-named 
gentlemen form the board of trustees. 
The water-power at Millburne, on the 
Neuse, six miles from here, will fur- 
nish the power for the plant. 

Mexico, Mo —A committee has 
been appointed to investigate the cost 
of an electric light plant. 

MIKWAUKEE, Wis. — Sealed pro- 
posals will be received January 15, 
1900, for furnishing and maintaining 
lights by electricity or other illumin- 
ant in such streets and places in the 
city of Milwaukee, as are now lighted 
by the Milwaukee Electric Railway 
and Light Company, and such further 
number of lights as from time to time 
may be ordered by the Common 
Council, for a period of either one, 
two, three or five years, commencing 
December 15, 1900, according to gen- 
eral specifications on file in this office, 
John R, Wolf, comptroller. 
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A large order has just been re-| or in process of construction, were 
{1 indved.... ceived by the Sprague Klectric Com- | Mr. C. KE. F. Ablm, chief electrician; Central Manufacturing Co. 
pany, of New York, for 16 motors to| A. Lang, chief draughtsman; Carl Chattanooga, Tena. 
be used in running the presses and | Rieger. receiving and shipping clerk; es —\ ae 
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so] nterests 


“Why pay sixteen cents for 
lamps ’’ when you can buy them for 
twenty cents ? is the unique query 
propounded by the Electric Appliance 
Raapa ny, Chicago. 

The Juhn A. Roebling’s Sons 
Company, 117-119 Liberty street, 
New York, is sending to its friends 
and customers, through the courtesy 





of Mr. H. L. Shippy, treasurer, a 
midget calendar for 1900. It is taste- 


fully bound in red morocco and is at 
the same time a stamp case. 

The Stamford Gas and Electric 
Company, of Stamford, Ct., report 
they are using federal salt in place of 
sal ammoniac. ‘Their batteries are 
used for the Monarch electric stop 
valve. and they find it does the work 
where sal ammoniac would often be 
too weak to respond. This, also, is 
reporied to be the case in gas-engine 
work. 

Mr. Edward Fritschle has pur- 
chase! an interest in the Central Tele- 
phone and Electric Company, St. 
Louis. and will now have entire charge 
of the financial part of the business. 
The working capital of this concern 
is now increased, and preparations are 
being made to considerably increase 
the capacity of the factory and intro- 
duce several new specialties. 


Schiff, Jordan & Company, New 
York, importers of the well-known 


“Ship ’ carbons, report that the im- 
port trade in carbons is rapidly in- 
creasing. ‘This hard German carbon 


seems better adapted for enclosed arc 
lamps than other softer and less 
pure products, giving both larger 
life and clearer light by reason of the 
absence of ingredients that fog the 
inner globe. 

The Western Electric Company 
has recently issued Bulletin No. 


3003, descriptive of power and light- 
ing machines. It contains illustra- 
tions of the different types of belt- 


connected generators, and gives a full 
description of the general details aud 
construction of the machines. It 
gives a complete list of slow-speed 
multipolar motors from three up to 
300 horse-power, for 110, 220 and 500 
volts. It also gives a list of slow- 
speed belt-driven multipolar dynamos 
from three to 250 kilowatts. 





machinery in a lithographing estab- 
lishment in Tokio, Japan. It will 
be one of the finest equipped plants 
in Japan, and will be operated under 
the supervision of a Japanese expert 
who is now 1m this country gathering | = 
ideas. The selection of the Lundell 
motors demonstrates the ability of 
the Japanese to recognize the im- 
portance of electrically-operated ma- 
chinery. 

Sipe & Sigler, Cleveland, Ohio, 
manufacturers of the Willard storage 
battery, have issued a new catalogue 
entitled ‘‘ The Willard Automobile 
Storage Battery.” It is a very inter- 
esting booklet, especially for owners 
of electromobiles, and is replete in 
general and technical information. 
The manufacturers state that the 
Willard automobile storage battery 
may be fully charged in forty-five 
minutes’ time, and to accomplish this 
result a table of charging rates is given 
in the catalogue. Sipe & Sigler an- 
nounce that it is their purpose to 
make a specialty of maintaining, for 
a period of years, at a specified sum 
per year, all Willard automobile stor- 
age batteries in whatever make of car- 
riage they may be used. This con- 
tract for maintenance will be made 
direct with the owner of the vehicle, 
and its terms are referred toin the 
catalogue, which is one that every 
owner of an electromobile should have 
in his possession. 

The Warren Electric Mfg. Co., 
of Sandusky, Ohio, recently kept 
**open house” in response to the ex- 
pressed desire of many citizens to in- 
spect the electrical machinery, ponder- 
ously heavy and yet adjusted with 
almost as much delicacy as watch- 
wheels, that is constantly being turned 
out at these shops and shipped to all 
parts of the United States as well as 
to many foreign countries. There 
were present to receive and personally 
conduct the visitors about the estab- 
lishment, Mr. C. C. Warren, presi- 
dent and general manager; Frank 
Warren, secretary ; Charles F. Mack, 
treasurer. Assisting these gentlemen 
in explaining some of the mysteries 
and intricacies of the electrical mon- 
sters, beautifully potiahed and painted, 
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Hale Robinson, general superintend- 
ent; F. A. Fish, chief accountant ; 
Joseph Fiedler, in charge of the 
blacksmithing department, and Fred 
Kaner, foreman « of the brass foundry. 
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THE H. B. CAMP COMPANY’S 


VITRIFIED CLAY CONDUIT 
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For Underground Telephone, 
Telegraph or Electric Light 
Lo a 

This conduit is made of vitrified clay, 
standard size, three inches inter: 
diameter. We can make any size or 
multiple of ductsdesired. Laid with our 
patent Mandrel, a perfect alignment is 
insured. We claim for strength, econ- 
omy, durability, simplicity, cheapne=s 
and perfect insulation it is the best. In 
use by the most prominent companies. 
Any information cheerfully given. 

WRITE FOR CATALOCUE. 


MANUFACTURED BY 


THE H. B. CAMP COMPANY, 


AULTMAN, OHIO. 
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“ISSUED DECEMBER 5, , 1899. 


638,546 Electric arc lamp; E. H. Belden, 
Jackson, Mich.—An arc-enclosing globe, a 
cleaner "supported within said globe and 
means operated by the movement of the 
carbon-carrying mechanism for moving the 
cleaner. 

638,606 Electric signaling apparatus ; 
H. B. Taylor, Newark, N. J.—Consists of 
the signal mechanism, provided with means 
tending to move it to danger position, an 
electromagnet and two pivotally- -mounted 
levers, one of which carries an armature for 
said electromagnet and is adapted to en- 
gage by a hook connections with one end of 
the other lever, the other end of said lever 
being adapted to engage with the signal 
mechanism to hold same in safety position, 
so that the two levers form a compound 
lever lock for the signal mechanism. 

638,607 Railway signal; H. B. Taylor, 
Newark, N. J.—Comprises a semaphore 
having one or more electric lamps mounted 
on its blade, a circuit closer for said lamps 
in a supply circuit operated by the move- 
ment of the semaphore, and an auxiliary 
circuit closer in said supply circuit con- 
trolled by a relay in a track circuit, said 
auxiliary circuit ‘closer depending for its 
operation on the position of a train on the 
track. 


638,614 <2 arclamp; E.Woltmann, 
New York, } Gs 
By 627 ‘Multiple. blade starting-switch ; 

S. Dunn, E. Orange. —A rheostat 

te ided with a set of independently-oper- 

ated switches, and means for preventing 

closure of contact at the switches, except in 

definite order. 

638,631 Magnetic switch-operating mech- 
anism; T. F. Green, Pittsburgh, Pa.— 
Means applied to a car for setting a switch 
consisting of magnets located to come upon 
opposite sides of the switch-point or mov- 
able parts, and means for moving the mag- 
nets vertically to bring the switch-point or 
movable part within their magnetic field. 

638,635 Dynamo-electric machine or 
electric motor ; G. Heidel, St. Louis, Mo.— 
Two-part end standards divided ina vertical 
plane and comprising the upright legs each 
having a horizontal arm provided with a 
forwardly-projecting vertical flange con- 
taining a semi-circular recess, which recess, 
when the two parts of the standard are 
placed together, forms a journal-seat for the 
armature-shaft. 

638,679 Alternating-current 
T. H. Hicks, Detroit, Mich. 

638,680 Push-button; P. C. Howe, Bos- 
ton, Mass. 

ISSUED DECEMBER 12, 1899. 

638,686 Lamp burner for incandescent 
mantles; Adolf Albrecht, Berlin, Germany. 

638,687 Electric switch; Johan M. 
Anderson, Boston, Mass. 

638,692 Manhole for electric conduits ; 
James Banwell, Cleveland, Ohio. 

638,697 Trolley; George W. Bolser, 
Lockland, Ohio. 

638,703 Electric arc lamp; 
Cochran, LeRoy, N. Y 

688,705 Electric switch ; John L. Cre- 
veling, New York, N. Y.—Consists in an 


generator; 


Walter J. 





electric switch, the combination with an 
insulating-plate and a plurality of contacts 
arranged in series upon one side of said 
plate, and separated, respectively, by such 
distances as will insure against arcing, a 
plurality of contacts similarly separated 
upon the opposite side of said plate, the in- 
dividual contacts of the opposite sides 
being separated by approximately half the 
distance which separates the individuals of 
each series, as well as by the insulating 
plate of a plurality of contact-making 
members cooperating respectively with 
said contacts, substantially as set forth. 

638,730 Clamping tool for manufactur- 
ing battery electrodes; Roderick Macrae, 
Baltimore, Md. 

638,731 Device for automatically shap- 
ing, delivering and stacking battery plates. 

638,741 Incandescent lamp burner; T. 
H. Mulch, New York, N. Y.—In an incan- 
descent gas lamp, the combination of a 
mantle and a mantle-suspending device 
comprising a resiliant wire supported from 
the outside of a draft-tube and extending 
downward from the top of said draft- tube 
into the same, and having the coil at the 
top of the draft-tube. 

688,758, 638,754 Electric ane lighter ; 
Frederick N. Pike, New York, N Y¥. 

638,768 Incandescent burner ; 
Smart, South Orange, N. J. 


Walter J. 


638,782 Electric block-signal system for 
railways ; Louis C. Werner, Louisville, Ky. 


—Consists of an automatic electric block- 
signal system, in combination with a track 
having a sectional conductor forming in- 
sulated blocks, of a vehicle movable along 
said track ; a semaphore controlling a block 
circuit and a pair of successively operative 
electrical registers, both controlled by said 
block circuit. 

688,788 Electric arc lamp ; Ernst Wolt- 
man, ‘New York, N. Y. 

638,789 Electric arc lamp ; 
Wood, Fort Wayne, Ind 

638,833 Electric light socket; Leo M. 
Chapman and James M. Gelatt, Louisville, 
Ky. 

638,836 Electric are lamp; William J. 
Davy and George Thomas-Davies, London, 
England. 

638,837 Pencil for incandescent lamps ; 
R. A. Fessenden, Allegheny, Pa.—A pencil 
for incandescent lamps, having its body por- 
tion formed of thoria, and its end portions 
of a mixture of thoria and chloride of mag- 
nesium. 

638,838 Pencil for incandescent lamps ; 
R. A. Fessenden, Allegheny, Pa.—A pencil 
for incandescent lamps, consisting of a 
body portion, conductive only when heated, 
intermediate of portions conductive at a 
lower temperature than the body portion 
and provided with terminals formed of 
graphite. 


James J. 


638,889 Incandescent lamp; R. A. Fes- 
senden, Allegheny, Pa. 

638,840 Incandescent lamp; R. A. Fes- 
senden, Allegheny, Pa. 


638,859 Switch for electrically propelled 
vehicles; Paul H. White, Indianapolis, Ind. 

638,864 Automobile watering-cart and 
fire-engine; C. W. Collyer, Lynn, Mass. 

638,874 Supporting device for battery 
ee and cups; R. Macrae, Baltimore, 
N 
a 

638,893 Electromechanical indicating and 
recording apparatus; C. W. Vernon, 
London, and Arthur Ross, Sutton, England. 

638,895 Electrical tree; G. H. Wallis, 
San Francisco, Cal.—An electrical tree, 
comprising a body formed of submarine or 
similar cable, branches formed by untwist- 
ing wires of ‘the cable and extending them 
outwardly from the body, electric lights 





fixed to said branches, and circuit-wires 
through which the current is supplied 
thereto. 

638,901 ' Magnetic 
Bacon, New York. N. 

638,915 Switch and signal lock; B. H. 
Doran, Chicago, Il. 

638,931 Conduit; R. D. Kimball, Malden, 
Mass., and A. A. McKenzie, Hanover, N. H. 

638,933 Electric generator for gas engine 
igniters; B. Mclnnerney, Omaha, Nebraska. 

638,966 Electrically-propelled vehicle; 
R. M. Hunter, Philadelphia, Pa. 

638,992 Indicator for elevators ; Harold 
Rowntree, Chicago, Ill. 

639,019 Electric clock; J. 
Jersey City, N. « 

639,025 Tncandescént tube- a for 
gas engines ; G. Ey, New York, N. Y. 

639,053 Electric mecceeorncant Chas. 
J. Jaeger, Maywood, N. J. 

639,062 Bhebeeenantiie apparatus for 
separating ores; Emil Kreuser, Mechernich, 
Germany. 

639,124 Electric alarm or signal ; 
Wild, Johnstown, Pa. 

639,127 Switch for electric traction sys- 


_actuator ; Daniel 


Butcher, 


Henry 


tems; Otto Zoedicke, Muhlhausen, Ger- 
many. 

639,147 Galvanic truss pad; S. 8S. Car- 
penter, Boston, Mass. 

639,161 Incandescent lamp; R. A. Fes- 


senden, Allegheny, Pa. 


639,170 Means for controlling electric 
heater ; E. E. Gold, New York, N. Y 


639, 186 System of automatic telephone 
exchanges ; Gustave Seligmann-Lui, Paris, 
France. 


639,202 Signaling system and apparatus 
for electric trolley railways ; W. R. Stearns, 
Portland, Ore. 


REISSUE. 


11,794 Electric switch; J. E. 
Montclair, N. J. 


ISSUED DECEMBER 19, 1899. 
639,237 Motor-carriage; F. C. Hirsch, 


Sayles, 








639,450 Governor mechanism : Reuben 
Shirreffs, Richmond, Va.—In a governor 
mechanism, the combination with a piston- 
cylinder and pistom a valve-che: st, and 
means for supplying fluid under pressure 
to the piston-cylinder through the yalye. 
chest, of a tilting arm carried jy said 
valve-chest, inlet and exhaust valves hung 
at opposite ends of said arm, and electro. 
magnetic mechanism for tilting said arm to 
operate said valves. 
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Surveying; Chemi 

Shorthand ; Book-kee; ping 

and English Branche 
TAUCHT BY MAIL, 

Over 50 Courses, 

We have helped + ey to better positions 

and salaries. Send for free circulars, st: ating 

the subject in which you are interested. 

THE INTERNATIONAL CORRESPONDENCE 8¢: HOOLS, 

») Box 1003, Seranton, Pa, 




















ELECTRICAL 
ENCINEERING... 


TAUGHT BY CORRESPONDENCE 


STUDY ELECTRICITY 
at home during spare 
moments and increase 
your efficiency. 


Rate] UP-TO-DATE IN- 
&> — STRUCTION under 
technical experts. 


LOW TUITION FEES. 
payable in small 
amounts. 

Write ‘for **Handbook B.” 

American School of Correspondence 

(Chartered by the Commonwealth of Massachusetts) 
BOSTON, MASS., U. S. A 























New York, N. 
QO. 
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INCANDESCENT LAMPS. 


QUALITY UNEXCELLED 
PRICES RICHT. 


B. N. SPERRY, 


SYRACUSE, N.Y. 
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SCHOOL IN THE WORLD. 
CORRESPONDENCE. 


letters from students all over the world. 


with which are inco 





VELL, 


knowledge. 
: electrical education at home during 
that you will not notice the outlay. 


ELECTRICAL ENGINEERING, 


ELECTRICAL STATION ENGINEERING, ELECTRIC RAILWAYS, ELECTRIC LIGHTING, 
TELEPHONY, TELEGRAPHY, ELECTRO- PLATING, MECHANICAL DRAWING AND 
DYNAMO-ELECTRIC MACHINE DESIGN. BEST TEXT-BOOKS FREE. 

THE BEST, MOST THOROUGH AND PRACTICAL COURSES OF ANY CORRESPONDENCE 
SEVEN YEARS OF EXPERIENCE IN TEACHING BY 


, Write for illustrated circular B, sample pages of text-books, drawing plate and booklet of 


THE UNITED CORRESPONDENCE SCHOOLS, *** “Siw Youn, “VEX"* 
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cnt OUR NEW CATALOGUB. 
A. HOUDLETTE & SON, 
138 Milk Street. 


OR GENTS: - - 


WILL LAST ete: Sot 
BASILY ACCESSIBLE 


CREOSOTED WOOD CONDUITS 


FOR UNDERGROUND WIRES, 20 nor carner moisture. 


THE MICHIGAN PIPE CO., 


2908 N. Madison St., BAY CITY, MICH. 


NOT SCRATCH CABLES. 


A Notional Rider never changes his 
unt.—National Cycle Mfg. 
Co., «= City, Mich. 
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HAVE YOU A COPY OF OUR No. 8 CATA- - © } 
LOGUE? IF NOT, SEND FOR IT. z < ELECTRIC APPLIANCE COMPANY, 
+48 CHICACO. 
Picisburgh. New York. Chicago. ee America's Largest Electrical Supply House. 
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WILLakp L. CANDEE, 
H Donaxr Gunsvan. } Mere. 


WeisHovans secs. =| TH —* COMPANY 


WATERBURY, CT. 
































1889 1893 
WIRES and CABLES. \ RECORDING VOLTMETERS, 
NATIONAL INDI A RUBBER t0 PARIS EXPOSITION WORLD’S FAIR im RECORDING AMPEREMETERS, 

MEDAL FOR RECORDING WATTMETERS, 

FACTORY AND GENERAL OFFICES, BRISTOL, R. |. . MEDAL FOR RECORDING PRESSURE GAUGES, 
RUBBER INSULATION RUBBER INSULATION RECORDING THERMOMETERS. 

— ca TRAE aAbae 7° PAY FOR THEMSELVES. 
| CIRCUIT BREAKERS. THE STANDARD FOR RUBBER INSULATION. Sesion sine Raisin 
wa ARD LEONARD ELECTRIC CoO., Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE | 
| 


Bronxville, N. Y., U.S. A. WEATHERPROOF WIRES. Write for Prices. DROP FORGED 


THE OKONITE CO., Ltd., 253 Broadway, New York. CQMMUTATOR BARS. 


CONDUIT & CABLE COMPANY, = “SS S*""_ 
PAPER INSULATED GABLES and WROUGHT. IRON F ie en 

CEMENT. LINED PIPES for UNDERGROUND SUBWAYS. a eee 
72,000,000 Feet of Our Conduit and Thousands of Miles of Our 

Cables in Use in United States, Canada and the British Isles. THE BILLINGS & SPENCER CO., 
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Ly AMERICA ELECTRICAL WORKS) MATCHLESS ELECTRIC LIGHTER! “22. 


ACENTS WANTED. Electric “on or Battery Current. 


PROVIDE NCE, R. i. Endorsed by Fire Underwriters. A practical Electrical eae 


Sells at Sight. SPECIAL PRICES TO THE SUPPLY TRAD 
Send for Descriptive Circular. 


Bare and Insulated Electric Wire. STANLEY & PATTERSON, Sezess!.S"strsa!,. 32-34 Frankfort St., New York. 


ALL OUR WIRES NEW CODE STANDARD. 


detisinis: dette iome einen. EW YORK INSULATED WIRE COMPANY, 





















































__SAN FRANCISCO! 71 Flood Bullding. Main Office, 13-15-17 Cortlandt Street, New York. 
: X-RAY — 
= mp 255, MONTAUK MULTIPHASE CABLE CO. Cre gezreres wore 
a wie ae | ONLY FIRE DETECTIVE CABLE IN THE WORLD. | “2 fecer' Street: — 
or. ePrLtinDpo a See Description on inside page. 100 BROADWAY, NEW YORK CITY. American Vitrified Conduit Ge. 
17-27 Vandewater Street, New York. VITRIFIED GLAZED CONDUITS. 
WAFREN ELECTRIC & SPECIALTY 60., || ™e MORRIS DROP-FORGED ONE-PIECE RAIL-BOND. |) conere MDERO*OUND ConDUIT systems. 
WARREN, OHIO, U.S.A. | 
Manufacturers No cast terminals. eS 98% conductivity xz a 
No electrolysis. gee SS — in the terminals of 
No disintegration of (aX \ each bond. 
Easy to apply. 7) shape or section = OF PL RMAR 
Long life. - of rail. A 4 0 7 Ny, 
Proper price. ° ° { 
amass Sg woroRs, MORRIS ELECTRIC CO., £8. MORRIS. 15 Cortiandt St., NEW YORK. 
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THE JANDUS ENCLOSED ARC LAMPS 
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embody all the elements of per- 
fection which make the enclosed 


: arc system desirable. The success 
’ of the “JANDUS” double-enclosed d 
arc systems, both in this country 
and Europe, during the past four 
years, has demonstrated its 
splendid superiority. JANDUS 
i lamps are made for all circuits: 1! Fs 
CONSTANT POTENTIAL 
CONSTANT CURRENT . : 
ical RAILROAD AND POWER . 
: ALTERNATING 
. 220-VOLT Ss 
SHORT TYPES 
gee ORNAMENTAL TYPES 
(Inside Service.) of light, absence of dirt from (Outside Service » 
trimming, small in dimension. 
On request we will mail an 
¢ artistic catalogue with complete ¢ 
illustrations and descriptions 
showing construction, operation 
4 
@ 
5 
& 











Here Are Some of the Accomplishments 
in’ JANDUS Lamps: 


One hundred and fifty. hours 
from a single half-inch carbon, 
absence of flicker, noiseless oper- 
ation, fewness of working parts, 
decrease in cost of operation, 
perfect diffusion and distribution 





JANDUS ALTERNATING LAMP JANDUS STANDARD LAMP 








and designs of JANDUS Arc Lamps. 
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JANDUS ELECTRIC COMPANY, 


CLEVELAND, ONMIO. 
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WITH PLATE REMOVED. 


Trade numbers are: 
601, Single-Pole. 
602, Double-Pole. 
603, 3=Way. 

604, 4*>Way. 


Also made up 
as 


‘Electrolier,”’ 
See our 
Catalogue, page 8, 
and 

$6 No. 9,”’ 

See Catalogue, 
page 11, 











PR PRAARRPPPIIRPRIISS 


Hart 


Snap Flush 
Switch 


With Rectangular Base 
Will Fit Boxes 
Used for Push Flush Switches 


Be 


Sold by Electrical Supply 
Houses Everywhere 





Illustrated Catalogue, Prices and any 
desired information will be furnished upon 
application. 


The Hart & 
Hegeman Mfg. Co. 


Hartford, Conn. 
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M™ Recti ell for Automobiles 


This is a water-proof, vibrating bell 
made to operate on any direct current, and 
is designed particularly with a view to 
use on automobiles and similar purposes. 


THIS IS THE 
DESCRIPTION. 


The vibrations are rapid and regular ; 
the hammer rod operates in a straight line 
through the case and does not project, so 
that it can not be bent nor tampered with, 
and is not pivoted, but is thrown by the 
armature ; it is entirely enclosed, making 
it water, dust and insect-proof; the 
contact points will not oxidize nor 
corrode; made in sizes from 3 to 14 inches. 
Send fora Fall catalogue of electric bcll, 
annunciators, push-button, electric fire- 
alarm gongs, car pushes and electric 
specialties. 


EDWARDS « CO., 


Manufacturing Electricians, 


5 & 7 DEY STREET, 
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NEW YORK CITY. 
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Edison 
Key and Keyless 


Sockets. 


WE MAINTAIN FULL STOCKS of ALL. TYPES. 








The Net Prices as given below apply on Sockets 
for one-eighth inch caps. 








No. 9323. 


Key Socket, Fibre Ring 
for 110 Volts. 





Less than 1000, $0.1514 
In lot of 1000, 15 
In lot of 2000, 144g 





No. 9324. 


Keyless Socket, Fibre Ring 
for 110 Volts. 
Less than 500, $0.14 
In lot of 500, 13 








No. 9364. 
Key Socket, Removable Ring 
for 110 Volts. 


Less than 1000, $0.16 
In lot of 1000, 154 








No. 9386. 


Key Socket, Fibre Lined 
for 220 Volts. 





Less than 1000, $0.154 
In lot of 1000, 15 


In lot of 2000, 141g 


No. 9387. 
Keyless Socket, Removable Ring 
for 110 Volts. 


Less than 500, , $0.15 
In lot of 500, 14 








No. 9392. 


Keyless Socket, Fibre Lined 
for 220 Volts. 


Less than 500, $0.14 
In lot of 500, 13 


Crutral Clertrir Company, 


GEO. A. McKINLOCK, Pres. CHARLES E. BROWN, Secy. 
264=266-268-270 Fifth Avenue, 
CHICAGO. 
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FORT WAYNE ELECTRIC WORKS 


(INCORPORATED) 


“WOOD” ALTERNATING-CURRENT DYNAMOS 




















PERFECT 
VENTILATION, 
FAULTLESS 
INSULATION 


AND 
MODERATE 
SPEEDS. 


=~ 


In point of simplicity, work- 
manship and operation they 
leave nothing to be desired. 

















SEND FOR BULLETINS Nos. 1003 AND 1004. 


MAIL ORDERS WILL RECEIVE SPECIAL ATTENTION AND BE SHIPPED PROMPTLY. 





Main OFfFice ano Factory: FORT WAYNE, INDIANA 
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ESTABLISHED 1878. 


J. H. BUNNELL & CO., 


76 CORTLANDT STREET, Corner Wasuincton Street, NEW YORK. 
EVERYTHING ELECTRICAL 











WE ARE HERE TO FILL ORDERS FOR 


RIGHT a ees ee 
Pro iy Attention Given to All Inquiries and Orders. We shall c ue e the Honored Distinction of being the 
pcseniaiiariiesed BEST TELEGRAPH INSTRUMENTS ON. EARTH IT 
hey a e Acknowledged Standard of the World. We have just issued a new TELEPHONE CATALOGUE AND MANUAL OF 
TELEGRAPHY, Send for a copy, and mention this pape 





J. H. BUNNELL & CO., 7 Canicnconsner, NEW YORK, 
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+ Bleetric Power Transmission. Dynamos, Motors. 
- Blectie Light Plants. Electric Supplies. 


NEW ENGLAND ENGINEERING CO., 
WATERBURY, CT. 
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50 VOLTS VS. 
100 VOLTS. 

SSS Low-volt lamps of the same 
= manufacture have always 
ZA of been known to be superior to 
high-volt lamps. Prominent 
makers guarantee 13% better 
: results from low-volt than 
= from 100-120 volts. The rea- 
: son is that the former are 
= : at a higher temperature, and 


‘*treated” lamps, or ‘‘flashed” 
have a greater percentage of 
denser, pure deposited car- 
bon. Bryan-Marsh New 
Double-Filament Lamps have 
two 50-volt filaments in series. 
In consequence, under speci- 
fication, their guarantees of 
candle area are higher than 
any competitor, and owing to 
their durability, 3.1 watt 
lamps can often be used 
where 3.5 watts were for- 
merly used. 


The only independent 
lamp used by large Central 
* Stations. 


Michigan | 
Electric 


Company, 


DETROIT, 
MICHIGAN. 








oe. 


STANDARD THERMOMETER & ELECTRIC CO., 


Main Office, PEABODY, MASS. 


CuicaGo OFFICE 313 S. Canal Street, 
Geo. H. Stout, Resident Mgr. 





General European Agents, H. M. SatMony & Co., Lrp., Lonpon. 


ARC LAMPS (enctoseo) 


FOR ALL CIRCUITS. 


THE UPTON “MIDGET” ENCLOSED ARC. 












BEST IN THE MARKET. 
STEADY WHITE LIGHT. 
Single or Double Globe Arrangement. 


No Parts to Wear or Get out of Order. 
BURNS 125 to 150 HOURS. 





Send for Bulletins “Series B.” 


AGENCIES IN ALL THE LARGE CITIES. 
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Petite Alternating Enclosed Long- 
Burning Arc Lamp 












Adapted for great variations 
in voltage and frequency. 
Ordinary changes in voltage 
and frequency do not pro- 
duce flickering or unsteadi- 
ness of the arc. Standard 
adjustment 104 volts; with 
this adjustment the lamps 
will burn steadily under vari- 
ations from 90 to 115 volts. 


Reasonable cost. 

High efficiency. 

No framework in sight. 

Shade reflects upward rays 
downward. 

For indoor and outdoor use. 

26 inches long. 

Easily trimmed. 


Ornamental Petite Are Lamp for indoor use, with M shade and standard globe L. 


WESTERN ELECTRIC COMPANY 


CHICAGO NEW YORK 


Manufacturers and Dealers, Electric Light and Power Apparatus, Arc and Incandescent 
mps, Wire, Cable, Telegraph Station and Measuring Instruments, 
Electric Light and General Supplies. 


LONDON: 79 Coleman St., E.C. TWERP: 


‘ AN PARIS: 
and North Woolwich, E. 33 Rue Boudewyns. 46 Avenue de Breteuil. 
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Save Your Gommutator 


By Using the 
““GALVANIC COMMUTATCR BRUSH.” 


A new but well-tried Metal Brush with surprising qualities. Com- 
posed of regular alternating and very thin layers of Carbon and 
Copper, which by an electrical process are rendered in absolute 
chemical affinity. The layers are so arranged that a layer of metal 
and a layer of carbon are so closely united as to form one flexible 
sheet. 


ITS ADVANTACES: 


Never injures the Commutator, but keeps it highly 
polished. 

Requires little pressure and prevents sparking. 

Slight wear and tear on brush. 

Is Self-lubricating, so that no patent commutator 
compound is required. 

Capacity greater than that of a copper brush of same 
size. 

Requires no more attention than a carbon brush. 


REPRESENTATIVE SUPPLY HOUSES AS AGENTS WANTED. 


For Samples and further information, address 


GALVANIG METAL PAPER CO. 


125 Broadway, New York. 


Telephone, 2354 Spring. 





Peabo elke ee 
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A. C. Series System 


MANHATTAN 


Power Factor—Complete Circuit Scries eae with ee 




















MANHATTAN Regulating | MANHATTAN Series A. C. 
Reactance Coil Enclosed Lamps 


Interchangeable with A. C. Multiple and D. C. Lamps. 
At 6.6 amps., 72 volts, 430 watts. Total loss in lamp, 
5 watts. Power Factor .g1. Efficiency .g9. Electrical 
10 to 100 per cent. cutout. Terminal and arc voltage the same. Concentric 
Weight, 50-lamp Regulator: 300 lbs. mechanism, but one magnet used in amp. No springs. 


Manhattan General Construction Co., Newark, N. J. 
SALES OFFICE, {i BROADWAY, NEW YORK 


BUCKEYE. ws" 


LAMPS 


—r QUALITY UNHEOQUALED.——_ 
rTraE EBSVucBsEVE ELECTRIC Co., 








Loss in Regulator constant at all loads: 200 watts. 
Regulators to provide for any percentage of circuit, from 























11 Broadway, NEW YORK. 758 Monadnock Building. CHICAGO. 452 The Roarse. PHILADELPHIA, 424 Tremont Building, BOSTON. 
Send for our Bulletins, 3002 and 3003. INDIA AND AMBER —RUGENE MUNSELL |... MICINTIRE’S PATENT 

SWITCHBOARDS, TABLET BOARDS AND CUTOUTS. eco, GONNECTORS AND TERMINALS. 
oe - erate, | Soe nn 

ALTERNATING CURRENT POWER MOTORS. Mie A 117 taba rn, "LINKS and STRIPS. 

THE EMERSON ELECTRIC MFG.CO., ST.LOUIS, MO. |tnsny shape or pattern wits trsusria ation ue O MONTE GH. 12 8 15 Franin © 
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standard size, three inches internal 
diameter. We can make any size or 
multiple of ducts desired. Laid with our 


THE H. B. CAMP COMPANY’S z For Cleat, Concealed and Moulding Work. 
wt Approved by the NATIONAL BOARD OF FIRE UNDERWRITE?'S 
VITRIFIED CLAY CONDUIT = CAP AND BASES INTER 
- For Underground Telephone, z CHANGEABLE. 
St © 5 Zeina AN > “\ i or Electric Light 2 POSITIVE LOCK and SURE 
/ \ry . _ rs ( This conduit is made of vitrified clay, > CONTACT. 
> 
= 


CAP CAN NOT BE LOOS- 
ENED OR CONTACT LESS- 
ENED BY SHAKING OR PULL- 


ING ON THE CORD. 
THE H. B. CAMP COMPANY, 


fe g The Hart Mfg. Co. 


oho Boho ee ee ef te be Bec Bo ose Bosheshobe es HARTFORD, CONN. 


patent Mandrel, a perfect alignment is 
insured. We claim for strength, econ- 
omy, durability, simplicity, cheepaees we 
and perfect insulation it is the best 

use by the most prominent A 5 
Any information cheerfully given. ® 


WRITE FOR CATALOGUE. 


MANUFACTURED BY 








ee. 
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For Open or Closed-Circuit 


Work. Siemens & Halske Electric 


Company of America 


General Offices, 1215-1217 Monadnock, Chicago 





Long-Distance Telephone, 





Signal Service. Fan Motors. 


Manufacturers 


Electrical 
Apparatus for 
Light and Power 


E. M. F., 2 volts. Current, 
12 Amperes. 





Capacity, 300 Ampere-hours, 


A GOOD BATTERY 


will do just what it is intended to 





The ‘‘Improved Duncan In- 
tegrating Wattmeter.” Accu- 
racy guaranteed on all loads, 
whether inductive or non-in- 
ductive. Also has permanent 
calibration and economy of oper- 
il Will ation, 

i Hin! he ul | {wet do. No use in claiming that it will 
Sh it 
ma in Las do more. Send us your orders for 


‘vw I m chs yr tt 
man poh ican anh weheasewee 


€ 
COMPANY, SALT LAKE CITY, Trent Eng. Works. 
SAN FRANCISCO, 598 Parrott Bldg. 
‘*Improved Duncan Integrating Wattmeter.” 


ss Xsk> Bones, Iv <c> 04.44.4444.4444444444444444444444444444444444444448444644 
x ae | @. x g e 09090600060 606060600000609090609000800909000900000000 
‘ 


Write for Catalogue and Price Lists. 





Brancu OFFices: 


BOSTON, 71 ond B Broad S 
PHILADELPHIA, 1500 pl Title 


Bldg 
GRAND RAPIDS, MICH., 22 Norris 
Id 


DENVER. 412 Seventeenth St. 
NEW — CITY, 321 Havemeyer 


Bid 
CINCINNATI, Neave & Perin Bldgs. 
T. LOUIS, 116 Laclede Bldg. 


n 
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For Stuffing Boxes of all 
IDEAL GAL V ANIC kinds of Engines for the 
driving of Electrical Ma- 
METAL PACKING= 22min 
wom Steamships, Pumps, etc. 
Adopted by the German Government for its Warships and Railroads and by many 


prominent Power Users and Railroads in the United States. 


Needs nc Care and Renewal and does not Injure Piston Rod. Ts Self-l-ubricating and can stand a Temperature of 350° C. without 
being Affected. Superheated Steam can thus be used with its consequent Saving in the Coal Bill. Saves Time, Labor, Fuel 
and Wear and Tear on Machines. For Samples, Testimonials and further information, address 


Galvanic Metal Paper Co., 
emntey | 725 BROADWAY, NEW YORK. 


HIGH-TENSION STREET FIXTURES. 


OUR NEW HIGH-TENSION STREET FIXTURE is as perfectly insulated as 
any part of a circuit, the head being separated from the supporting arm by a double 
petticoat glass insulator. 

NO DANGER of wire being grounded through imperfect insulation as is the 
case when a fixture depends entirely on a light-covering of the wire. 

Write us for further description. Matufactured only by 


FF. WW. MESERWVE, 
etre Construction and Supplies, South Framingham, Mass, 
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Adopted by Gamewell Auxiliary Fire Alarm Company. 


capacity. Samples and descriptive matter on application. 


a a a a 
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O R CONDUCTOR PARTLY TINNED, 


dampproof, waterproof or decorative construction, and in any desired color or length. 
Use demonstrated at our office. 


MONTAUK MULTIPHASE CABLE COMPANY, 100 Broadway, New York. 





The only Fire Detective 
Cable in the World. 


os 
Being thermostatic in every infinitesimal part, it is alive to 3 
any dangerous heat or flame and gives automatic warning of same 

TO ANY DESIRED POINT. It is so constructed that it can be used in t 
place of plain wire for all interior adaptions such as bells, telephone, 
district service, etc. It saves the expense of a watchman by 
acting as a burglar alarm, giving instantaneous warning when 
cut or disturbed in any way. 


HAS PROVED THOROUCHLY SUCCESSFUL WHEREVER INSTALLED. 


Montauk Cables are small, neat, flexible and perfectly insulated. 


Furnished in 
Conductors are standardized to equal carrying 


Telephone, 4031 Cortlandt. 














RUBBER COVERED 


WIRES AND CABLES 
FOR EVERY SERVICE. 


For Underground, Aerial and Submarine 
use, “Safety” wires and cables have the in- 
dorsement of some of the largest users in the United States. 
Write for our booklet containing the experience of users. 
THE SAFETY INSULATED WIRE & CABLE CO., 
225 to 239 West 28th Street, New York. 
LEONARD PF. REQUA, General Manager. 


























THE 
Emerson Electric Mfg. Co., 
St. Louis, Mo. 


Prompt shipments af 
alternating-current desk. 
and bracket fans..- 








PRPorceitain Milanufactory. 


=MPIRE CHINA WORKS, 


144-156 Creene Street, Station C, 


BROOKLYN, N. Y. 


GENUINE HARD PORCELAIN, CUT-OUTS, SWITCH 
BASES, INSULATORS, Etc. 


6. & E. BORING MACHINE 


For Electrical Wiring. 


A GREAT LABOR SAVER. 


Saves at least 50 per cent labor in boring holes; wires 
can be pulled through many holes ; it saves wire; it saves 
the insulation. You need no stepladder for boring holes. 
If you want to control the wiring in your town, write for 
prices, etc., to the 


G. & E. ELECTRIC CO., 


BINGHAMTON, W. Y. 











HIGHEST POSSIBLE CONDUCT: ITY. 


Write us, stating size, 
and let us quote you and 
send you sample. 

Our prices will save 
you dollars. 


TROY, OHi0, 


EFFICIENCY GUARANTEED. PRICES REDUCED. 





OHIO ELECTRIC SPECIALTY MFG. CO., 


Steel Outlet and Junction Boxes, 
SWITCHBOARDS, PANEL BOARDS, SWITCHES, Ere. 


THE BOSSERT ELECTRIC CONSTRUCTION C0. 


UTICA, N. YT. 








on Sockets, Receptacles, !tos- 


ettes, Mains and Branc! 1e8, 
Edison Cut-Outs, Kk rife 


Guarantees Satisfaction 
H. T. PAISTE CO. 


This Trade-Mark 


Switches, 

Jenkins Snap 

Switches, etc., 
PHILADELPHIA 








CHICAGO 








Bs. VW. CO. 
STANDARD STREET FIXTURES 


HESE Fixtures are fur- 
nished complete as 
shown in cute, with 4-foot 
goose neck of 3 4 pipe stand- 
ard 16" hood i434" deflector 
of heavy tin and of approved 
pattern. All castings of 
Malleable Iron. 













Fig. Ss. 


Fixture No. 3 has a movable yoke of mallea- 
ble iron on which insulators of standard type are 
used. Thisis without doubt the best fixture on 
the market. 


Clusters made on Fixture No. 3 at a slight increase in cost. 
Insulated bushings furnished with all fixtures without 
extra charge. 


PRICES ON APPLICATION, JOBBERS SUPPLIED. 


BI BBER-WHITE COMPANY, Manufacturers, 
402° Federal street, BOSTON. 
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The General Electric 
Company’s 
RUBBER-COVERED CABLE 


—_— 
S—_—— 


marks the highest grade of manufacture for all electrical instal- 
lations requiring special precautions against break-downs........ 


Main Office: Schenectady, N. Y. 
BRANCH OFFICES: 


Boston, Mass., 180 Summer Street. Atlanta, Ga., Equitable Building. St. Louis, Mo., wales Building. 
New York, N. Y., 44 Broad Street. New Orleans, La., 423 Baronne Street. Dallas, Texas, Scollard Building. 

Syracuse, N. Y.. Sedgwick, Andrews & Kennedy Building. Cincinnati, Ohio, 420 West Fourth Street. Helena, Mont., Electric Building. 

Buffalo, N. Y.. Ellicott Square Building. Columbus, Ohio, 14 North High Street. Minneapolis, Minn., Phoenix Building. 
Philadelphia, Pa.., rad Arch Street. Nashville. Tenn. 308 North Summer Street. Denver, Colo., Kittredge Building. 
Baltimore, Md., E. German Stree Chicago, IIl., Monadnock Building. San Francisco, Cal., Claus Speckels Building. 
Pittsburgh, Pa., ra Tradesmen’s nod Building. Detroit, Mich., 704 Chamber of Commerce Building, Portland, Ore., Worcester Building. 


For all business outside the United States and Canada: Foreign Department, Schenectady, N. Y., and 44 Broad Street, N. Y. 
For Canada, address Canadian General Electric Company, Limited, Toronto, Ontario. 
















TAMERICAN-BALL DUPLEX COMPOUND ENGINE 





- A coal saver of the most practical kind, because, without 
complication or an added part other than the second cylin- 
der and piston, it effects a clear saving of 25 per cent in 
the fuel cost of electric currents as compared with the sim- 
ple engine. It is specially adapted to varying loads and 
shows the same percentage of saving over the simple engine 
at all loads with or without the condenser. We furnish 
complete equipments, consisting of engines, generators and 


motors of our own manufacture. 


AMERIGAN ENGINE GO., BOUND BROOK, N. J. 


NEW YORK OFFICE: 9O&S oie STREET. 











¢ 
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q 
SALES OFFICES: Tallrmadge & Wilson, 1423 F Street, N. W., Waehinegton, D. C. 
Larkin Engineering & Mfz. Co., Manhattan Building, St. Paul, Minn. 
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ALWAYS READY. Wy NEVER _DISAPPOINTS. 
Vf 











ELS SS Oe Oe 









































UR OWN design and a sure winner with 
any current. 


Stands up under most trying conditions. 


Carries all kinds of tensions, and can easily 
win 1n competition. 


Has a peculiar resistance to water, all its own 


Equally as good in the air, underground 
or in the water. 


It is certainly a good purchase. Ever 
tried it? 


PROPRIETORS: 


The Okonite CO, timites 


253 BROADWAY, NEW YORK CITY. 
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Sterling Fare Registers. 








EE a a 


Distinctiwe Peatures .. .- 


SIMPLICITY OF DESICN, 
SUPERIOR WORKMANSHIP. 








SPECIFY 


STERLING SAFETY BRAKES 


WHEN ORDERING CARS. 


SAFETY, NO SKIDDING 
EASE OF OPERATION, OF WHEELS, 
MULTIPLIED POWER, WEAR EQUALLY 
ECONOMY. DISTRIBUTED. 











IN SUCCESSFUL OPERATION ON HUNDREDS OF CARS. 








141-155 EAST 25th STREET, NEW YORK CITY. 
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“A long train of these practices has at length unwillingly convinced me 
that there is something behind the Throne greater than the King himse!?.” 
Was William Pitt, Earl of Chatham, speaking of the 


SWINGING BALL LIGHTNING ARRESTER ? 


ICS RIC SLRS FFI OPS SF SES 


Our NEW IMPROV ED BATTERY keeps the b) 
oes Electric Vehicle Co. 


It sounds like it. “A long train of these practices” justifies us in say i: they 
have never failed where properly installed. Many now using our Arrest«rs were 
IN THE LEAD — PIONEERS A CW AYS “unwillingly convinced that there is something” inside that tin cover {iat is 


Send for Catalogue Bo West Van Pig enst 3 
of Carriages W -4e) 54. 8 


ay ry a EQNS Po yQ ae ‘ed By) 


greater than lightning. A practical test will “‘ convince” the most “ unw!ling.” 

Anew customer under date of September 14 last writes: “We are in receip: of the 

SWINGING BALL LIGHTNING ABBESTERS and find them satisfactory. 
ABSOLUTE PROTECTION AT LOWEST COST. 














Estimates on tools and machinery ; jobbing and repairing. 


NoveELTY ELEGTRIG Go., JAMES D. McINTOSH,  ““"s28%23%rses, 141 BROADWAY, My 
cede ities ME" JOHNS’ ELECTRIC HEATERS = 








Okonite Insulated Wires. 
Medbury Overhead Railway Material, eeiaisansincsiien 
Changeable Electric Headlights. 
Agents for < Globe Metal Works’ Trolley Wheels. 
P & B Electrical Compounds. 
Perkins Incandescent Lamps. 
Schiff, Jordan & Co.’s Ship Cored Carbons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 


Tre “CLARK” WIRE 


Wel -\ 1.46. 11. 2am FOR SWITCHBOARD, RAILWAY 
AND MOTOR USE. 
All sizes of stranded and flexible wire 
and cables with Clark’s insulation. 


inspector Boston Fire Endeorwriters: Union says:—A thoroughly reliable and 
urable wire in every respect.’ 








SPECIAL ‘‘ JOHNS*’ HEATER NO. 1. 
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We are making them in a variety 
of styles for household, office, 
yacht and special uses. Our street- 
car heaters are now in use on the 
best equipped lines. This heater, 
illustrated herewith, is handsome 
in appearance, "easily portable and provided with a ‘* three-temperature”’ regulating 
switch. It consumes 2,000 watts, and will comfortably heat a room containing from 
1,000 to 1,500 cubic feet of space. The insulation is porcelain, and the constructior 
is fireproof throughout. This heater will be furnished in highly polished nickel, japanne*, 
or in gold or silver bronze, as desired. In ordering, state voltage used and space (cubi 
feet) to be heated. Send for catalogue of electric heating apparatus. 


H. W. JOHNS M’F’C CoO., 


100 William street, NEW YORK. 
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New Improvements 


The Clark wire has been before the public, and in use, for the past 10 years, and has met with 
universal favor. We guarantee our insulation wherever used, Aerial, Underground, or Submarine, and 
our net prices are as low, if not lower than any other first- class insulated wire. We shall be pleased to 
mail Catalogues, with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 
HERBERT 4 KUBHIS, President and Kiectrician’ 61-63 Hampshire St., BOSTON, MASS. 


that we are constantly 
making to our extensive 
line of 


MILLING MACHINES 


keep them well to the 
front. 





Mona Commutator Compound, 

the most efficient lubricator, is the 

PARIS. only article that is guaranteed to 
stop sparking. It can be used on 

leaf, carbon, or gauze wire brush- 

es with the greatest safety. Puts 

a beautiful lustre on the commu- 


. tator. Does away with the use of i m . t 
Py sandpaper or any other material Slo. : Unieenat itling Machine. All our Machine Tools are up to date and Catalog {1 
7 Fe Oo q 7 E. &? <= that wears out or destroys its sur- fully describes them. 
face. It is the largest and most 
economical stick manufactured. 
It 7. in — “~—. Small fa rs 
size, $3.00 per doz. Large size, 
BERNORK $cc Seapies mailed fre’ os The Garvin Machine Co. 
: application ss “3 
. Spring and Varick Streets, New York 


Manufactured only by 


LONDON. 
Dead 














For Sale by all Supply Houses throughout the United States. 
TROTTER’S MONA MFG. CO. Ltd., No. 65 West Broadway, New York City. PHILADELPHIA : The Garvin Machine Co., 51 North Seventh Street, Philadelphia, Pa. 








Messrs. Goldmark & Wallace are the sole agents for the United States, 121 Worth Street, New York City. BERLIN : Deutches Garvin-Mach Favrik, Akti lischaft, 17 Burg Strasse, Berlin C, Germany. 
SATISFACTION GUARANTEED OR MONEY REFUNDED. 

















H. N. FENNER, President. J. F. BLAUVELT, Agent. RUSSELL W. KNICHT, Treasurer 


NEW ENGLAND BUTT COMPANY, 


MANUFACTURERS OF 


MACHINERY FOR INSULATING ELECTRICAL WIRES. 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders. 
FINE CASTINGS A SPECIALTY. 


304 PEARL STREET, PROVIDENCE, R. I., U. S. A. 
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AN ORDER FILLED—A SATISFIED CUSTOMER. 


‘*Referring to your advertisement in the ELECTRICAL REVIEW, of the Morris drop- 
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5 


“orged, one-piece rail-bond, we expect to adopt these, and are now ordering some rail fro 
he Lorain Steel Company, through their Atlanta, Ga., office, and have requested them to 
rill holes to receive these bonds.’’ W. H. WEISS, President, 


San Antonio Street Railway Company, San Antonio, Texas. 


RAIL-BONDS OF ALL TYPES FOR ANY SERVICE. 








SEE OUR EX HIBIT In Space 73, at the Street Railway Convention, Chicago. 


Morris Electric Co., 


ELMER P. MORRIS, TREASURER. 


15 Cortlandt Street, NEW YORK CITY. 
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General Incandescent Are Light Company x 


NEW 10-AMPERE 


CG. I. 


My 


Gr 4 
¢. 
WA 
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FLUSH PUSH SWITCH. will be illustrated and described in the next 
issue 0 f ELECTRICAL REVIEW. 
Also TWO NEW ENCLOSED ARC LAMPS containing many points of 


periority and very short in length. 





UNDERGROUND APPARATUS. PANEL AND SWITCHBOARDS. RHEOSTATS. SWITCHES. 
INCANDESCENT LAMPS, __Etc., Etc. 





FACTORY AND GENERAL OFFICES: 


572-578 First Avenue, New York. 


y General Incandescent Arc Light Company 4.* 
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INDEX OF ADVERTISERS. 


Allen & Co., L. B . 
American Bell Telephone Co 
American Electrical Heater C 
American Electric Specialty Co. oe 
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Couch & Seeley 
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Cutler-Hammer Manufacturing Co........ ee 
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| India Rubber and Gutta Percha Insulating 





| Jandus Electric Co eee 
| Johns, H. W., Manufacturing Co 


Electric Appliance Company, supplies...... 
— —_e of Correspond- 
Edenh sspeceseconecoenene VIE 
es Vi, viii 
Empire China Works, steno specialties. viii 
Ericsson Telephone Co......... 
lectric Co...... 


eee errr nee 


sooeee EX 


Faris & Thayer...... 

Farr Telephone & Construction Supply Co. 
Field (Eugene) Souvenir Fuad...... shaveces 
Forest City onnenn: Works...... 

For Sale 


xxi 


G 


Galvanic Metal Paper Co ..... 
Garvin Machine Co.. 


ee eeeesseeses 


General Incandescent ‘Are Light ‘Co. RTS 
Gordon, A. TEE RENEE ee AR NOR at 


Hardy Lamp Co +eeXV, XViii 
Hart & cae. “electric switches......... iii 
Hart Manufacturing Co........ssseeseessees vi 


I 
Incandescent Electric Light ManipulatorCo. xx 


seeeeesecese sevcccecess XE 


Co 
International Correspondence Schools.. pone: EL 
Ironclad Resistance Co.......... xviii 


eeeereeeeeee 


teeeeee 


Maintenance Co., T' r J 
Manhattan Saba Construction Co: 


es 
} een My & Waterbury. 
Meserve, 

Meyrowitz, a B 

Mianus Electric Co 

Michigan Electric Co. 
Michigan Pipe Co. 

Mona Manufacturing Co 
Montauk ——- Cable Co 
Moore, Alfred F. 

Morris Electric Co.. 

Munsell & Co., Eugene. 


N 
National Conduit & Cable Oo.........0.0008 i 


National India Rubber Co.. 
New England Butt Co...... 
New England aaeeening Co 
New York & Ohio Co. 


New York Insulated W 
{ wires 


and cables.......... 
New York Telephone Co 
North Electric Co . 
Norton Electrical Instrument’ Co 
Novelty Electric Oo., supplies.... 


oO 


Ohio Electric aw Manufacturing Co.. 


Ohio Electric Works.........seesss0- 
Okonite Co., insulated wires 
Ostrander, W.R., & Co., 


Pairpoint Mfg. Co.......... 
Paiste, H. T., 00....000. 
po eee ae ree . 

Partridge Carbon Works........... 
Phoenix Battery Manufacturing Co:. 


and cables... 
supplies.......... Xvi 


xii 
iv 


i 
xxii 
xxi 


xii 


= 


xvi 
4 x, ante 


Davidson, M. T 
Vieh! Manufacturing Co 


Dixon, Jos.. Crucible Co., belt dressing. . 


Dominion Co.. 


Duval, E. 8., Jr., patents.... 


eeeeeres 


xvii, xviii | 
coccce KIX 


K 
ee Manufacturing Co.. 
Instrument Co.. 
Klein & Son, Mathias......... vepeees 


xix 
Keystone Electrical 


Knott Apparatus Co., E 


E 
Eastern Electric Cable Co.........eeeseeeees Xii 


Eccleston Lumber Co. 


Edison Decorative and Miniature Lamp Dept. xvi 


xviii | Leffel & Co., James.. 


Lombard Water-Wheei Governor 0h. coacs 





Phoenix Glass Co..... 


eee eereeeereee 


Roberts Electric Supply Co., A ro) 
Roebling’s Sons Co., John A 





botaty Tnauigsed Wive & Cable Co........ 
no 
nie yonin 


seeereeee 





Telephone 


T 
The Telephone Manufacturing Co.... 


U 
United Correspondence Schools............ 


Vv 
Viaduct Mfg. Co., telephones, etc.......... 


y - tag C0. sree veseeeseces 
arren Electric pecialt; 
Webster, Geo. G 7 


Peete eeeeens 


CO. cecee 
Western Telephone Construction Co.: 
Westinghouse Electric & Mfg. Co..... 
Wheeler Reflector Co........+ 
White & Co., J. G. ,engineers and contractors 
Whitney Electrical Instrument Co.......... 
Wyckoff Creosoting Co........ 


Zimdars & Hunt. 








CLASSIFIED LIST. 
Alternato: 
ay Electric 
Siemens & Halske Electric Co. 
Westinghouse Electric & Mfg. Co 
Batteries, ek 
Bunnell & Co., J. H 
Batteries, Storage. 
American Battery Co. 
Electric Storage Battery Co 
Battery Material. 
Bunnell & Co., J. H. 


Ostrander & Co., Ww. R. 
Belt Dressing. 

Dixon Crucible Co., Joseph 
Boilers. 

Babcock & Wilcox Co., The 

Stirling Co., The 
Books, Technical. 

Electrical Review Pub. Co. 

Sharp, L. C. 
Braiding Mac 

New hwy nines. Co. 

Brokers 

Faris % Thayer. 
Brushes, Dynamo. 

Galvanic Metal Paper Co. 

Ohio Electric Specialty Mfg. Co. 

Partridge Carbon Co. 
Cable Hangers. 

Standard Underground Cable Co 
Cabling Machines. 

New England Butt Co. 


Carbon Points 


General Incandescent Arc Light Co. 


Reisinger, Hugo. 


Castings. 
New England Butt Co. 


Circuit-Breakers. 
Ward Leonard Electric Co. 


Coal Mining Machinery. 
General Electric Co. 


Commutator Bars and Repairing. 
Forest City Electric Works. 
Commutator Lubricant. 
lien & Co., L. 
Mona Manufacturing Co. 
Ohio Electric Specialty Mfg. Co. 
Condensers (Electric). 
Marshall, Wm. 
Conduits. 
American Vitrified Conduit Co. 
Camp Co., 3M 
Michigan Pipe 
National Conduit ‘& Cable Co. 
Wyckoff Creosoting Co. 
Connectors and +, oe 
McIntire Co., The 
Gn = Electric. 
nm Cordage Works. 


—— 
Webster, Geo. G. 


Drop Forged Commutator Bars. 
Billings & Spencer Co. 


amos and Motors. 


General Electric Co. 


General Incandescent Arc Light Co. 


Siemens & Halske Electric Co. 
Westinghouse Electric & Mfg. Co 


Electric Locomotives. 
General Electric Co. 


Electric Novelties. 
Ohio Electric Works. 


Electric Heaters. 
American Electrical Heater Co. 


Electrical Instruments. 
Bossert Electric Construction Co. 
Central Electric Co. 
General Electric Co. 


General Incandescent Arc Light Co. 


Keystone Electrical Instrument Co. 
Whitney Electrical Instrument Co. 


Electric Soldering Irons. 
American Electrical Heater Co. 


Electric Launches. 
Sterling & Co., C. B. 


Electrical 1 Supplies. 


ae & Co., J. H. 
Central Electric Co. 
Electric —- Co. 
Novelty Electric Co. 
Ohio Electric Works. 
Stewart, Frank H., & Co. 
Western Electric Co. 


Electromobiles, 
American Electric Vehicle*Co. 


Engineers and Contractors. 
ew England Engineering Co. 
White & Co., J. G. 


Engines. 
American od Co. 
Ball & Wood Co. 


Fans and Fan Motors, 
Central Electric Co. 
Emerson Electric Mfg. Co. 
General Electric 


General Incandescent Are Light Co. 


Warren Electric & Specialty Co. 


Fiber 
Kartavert Mfg. Co. 


Fixtures, Gas and Electric. 
McKenney & Waterbury. 


Fuse Wi Wire and Links, 
Electric Co. 
Molntire Co., The C. 


Globes, Shades, Ete, 
Frink 


Pair, int vit Co. 

Palcpot Glass’ Co. 
Graphite. 

Dixon Crucible Co., Jos. 


House Goods. 
Central Electric Co. 
Ostrander & Co., W. R. 

Instruments (Testing and aa ) 
American —s Specialty C 0. 
Bristol Co., 

General Bisctric €o. 

General Incandescent Arc Light Co. 
Keystone Electrical or Co. 
Knott Apparatus Co., 

Machado & Roller. 

Norton Electrical Instrument Co. 
Westinghouse Electric & Mfg. 
Whitney Electrical adios Co. 

Insulators and Insulating Material. 
a Electric Co. 

mpire China Works. 

oles Mfg. Coa 

3tandard Paint Co. 

3tandard Underground Cable Co. 

sterling Supply & Mfg. Co. 

Jynction Boxes. 

Bossert Electric Construction Co. 
General Incandescent Are Light Co. 
Ward Leonard Electric Oo. 





, Arc. 
Central Hlectric Co. 
Genera! Electric Co. 
General Incandescent Arc Light Co. 
Jandus Electric Co. 
Manhattan General Construction Co. 


Standard Thermometer & Klectric Co. 


Western Electric Co. 
pion Electric & Mfg. Co. 


Lamps, Decorative. 
Central Electric Co. 


Edison Decorative and Miniature Lamp 


Department. 

General Incandescent Arc Light Co. 
Lamps, Incandescent, 

Buckeye Electric Co. 

General Electric Co. 

General Incandescent Arc Light Co. 

Hardy Lamp Works. 

New York & Ohio Co. 

Ohio Electric Works. 

Sawyer-Man Electric Co. 

Shelby Electric Co. 


N. 
on BA Electric & Mfg. Co. 
Li a 


, Jas 
Westinghouse Electric & Mfg. Co. 


Machine Tools. 
Garvin Machine Co. 


Meters. 
Fort Wayne Electric Works. 
Siemens & Halske Electric Co. 


t. 
Standard Paint Co. 
Patent Solicitors. 
Duvall, 
Platinum. 
Baker & Co. 
Poles, Brackets, Fins, Etc. 
Central E. 
Central Mite. "Co. 
Eccleston Lumber Co. . 
Porcelain Manufacturers. 
Empire China Works. 


Davidson, M. 7. 
Rail Bonds, 
Forest City Electric Co. 
Electric Co. 
John A. 


(Electric). 
Company. 


and Mfg. Co. 


Westinghouse 
Reflectors. 

Frink, L. P. 

Pairpoint Mfg. Co. 

Wheeler Reflector Co. 


eostats. 
Chicago Rheostat Co. 
Cutler-Hammer Mf, 


'g. Co. 
General Incandescent Arc + Co. 


Ohio Electric Specialty Mfg. Uo. 
Ward Leonard Electric Co. 


hools. 

American School of Correspondence. 

Electrical Engineer Institute of Cor- 
respondenee Instruction. 


International Co: 
United Cossee 
Seierng © 
llen & Co., LB 
ties. 


G. & E. Electric Co. 


— Incandescent Are Light Co. 


hio Electric Works. 


Bossert Electric Construction Co. 
lectric Co. 


Central E 
General Electric Co. 


General Incandescent Are Light Co. Safet 
Western Electric Co. 


Switches » Ete, 
Central Electric Co. 
"General Biectri Electric Mfg. Co. 


al eeaentes Arc Light Co. 


and Mfg. Co. 


Schools. 
idence Schools. 


Switches, Etc. 

Hart & & Hegeman Mfg. Co. 

Hart Mi > 
Paiste Oc, > ey 

Telephones. 
American Bell Telephone Co. 
American Elec. seein Co. 
Bunnell & Co., J. H 
Central Electric Co. 
Central Telephone & Electric Co. 
Connecticut — & Electric Co, 


ic Co. 
Farr Telephone & Construction * upply 


Co. 
Gordon, A A.Y. 
Mianus Electric Co. 
National Automatic Telephone Cc 


New York —_ hone Oo. 


«. Co 





Felopho ei i. 


Weete narod Electric Co. 
Western Telephone Construction “0. 


Tools, 
Garvin —" Co. 
Transform 
Fort Wane me itlectric Works. 
New York & Ohio Co. 
Westinghouse Electric & Mfg. Co 


Turbine Governors. 
Lom onto ee Gov. Co. 


Voltage 
oltage Be Moto: wy oy 


Lombard Water-Wheel Gov. Co. 


Wires and Cables. 
American Electrical Works, 
Central Electric Co. 
Crefeld a Works. 
Eastern Electric Cable Co. 
Electric Appliance Company. 
General Electric Co. 
—_ Rubber & Gutta Percha Insv ‘tiny 


Montauk Multiphase Cable Co. 
National Conduit & Cable Co. 
National India Rubber Co. 


Novelty Electric Co. 
Okonite Co., The. 
Phillips Insulated 


Roe! "s Sons Co., John A. 
Wire & Cable Co 
Simplex Electrical 


Standard Underground Cable Co. 
Western Electric Co. 
tus, © 
Sons. 


=o & 
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Made for D. C. or A. C. 
Standard or Iluminated Dial. 


ASW OF OUR REGULAR STYLES OF SWITCHBOARD INSTRUMENTS. 


Our Portable Line is Even More Extensive. 


Machado & Roller, 


2.3 BROADWAY, NEw YORK CITY. 


For D. C. only. 


For D.C. or A. C. 





General Selling Office of WHITNEY ELECTRICAL INSTRUMENT COMPANY. 








He. . 
BRADY 


MAST-ARMS. 


T.H. BRADY, New Britain, Conn., U.S. A. 


N ast-Arms, Pole and Swinging Hoods, 
Arc Cutout Boxes, Fuse Boxes, 
Knife Switches, Brackets, 
Hanger Boards, &c. 


Catalogues and Prices furnished on application. 








WHEELER AEFLECTORS, 


No. 85. 


Silver-Plated, Corrugated Glass Window and Picture Reflectors. 


This style finds use where a compact and unobtrusive reflector is required for 
window illumination. It is placed at such an angle that the light will be thrown down 
to fill the window, giving a strong, even light, the source of which can not be discovered 
from the sidewalk. 


For Picture Lighting this style of reflector is sometimes finished inside 
with white enamel, a less powerful light being desirable for many pictures. 
Both styles are made to order, in lengths to suit customers. 


SILVER-PLATED MIRROR REFLECTOR. 














No. 564. 


For use where a powerful light is wanted on a small space. Lined with silver- 
plated, mirror-plate glass. It increases the light from twelve to fifteen times. Excellent 
for show-windows, machines, work benches, etc. 

Send for catalogue, illustrating every variety of reflectors, with prices and all 
information, 


WHEELER REFLECTOR CoO., 
BOSTON, MASS. 





TNE HARDY LAMPS 





Have been thoroughly TESTED and have proved 


SATISFACTORY wherever 


installed. OVER 


4,000,000 LAMPS 


"wail been i tne on the market within the last 


five years. 


WE ALWAYS inspect and test 


our shipment before sending it out and therefore 
maintain the high average. 


We can suit you as to prices, 


Not in the trust. 


4 trial will convince you. 


SEND FOR PRICES. 


THE HARDY LAMP CO., 


PITTSFIELD, MASS. 





. 
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PLATINUN 








Se ers ee: POR PURPOSES, 
BAKER & CO., 


408-410-412-414 N, J. RAILROAD AVE. NEWARK, ®. J, 
NEW YORK OFFICE, 120 LIBERTY STREET, 
Scrap and Native Platinum Purchased. 





(i 


CAGO 


CHICAGO, 


oe Se) 


INSULATE DWIRE( 








the asking. 


Iridium targets. 
inum targets. 





EVERY ONE. KNOWS 


or ought to know, 
manufacture of Candelabra, Series, 
orative, Battery and Miniature lamps. 
latest Catalogue (No. 


Some of our special X-Ray tubes have 
The regulars have Plat- 
We are still making the best 
Barium fluoroscopes. 
Epison DecorRATIVE & MINIATURE 
Lamp Dept. 
(General Electric Co.), 


in the 
Dec- 
Our 
1017) to be had for 


that we lead 


Harrison, N. J. 











KARTAVERT 


) ap © SD Spe | ae 
HARD AND FLEXIBLE. 
For ELECTRICAL and 


THE KARTAVERT WANUFACTURING 00, 


Mechanical purposes, 


oe © BS be sae PibBbWrR: 


IN SHEETS, RODS AND TUBING. 
Railway dust 


guards, Washers 


FACTUREI 
Wilmington, Del 


Pa BOX E25 





NEW DIREGT-READING 
OHMMETER 


Unknown resistance found 
in 12 seconds. 

As easily applied as a volt- 
meter. Write us. 


===" American Electric Specialty Gompany 


123 Liberty Street, New York. 





ELECTRICAL CONTRACTOR. 


WIRING FOR LIGHT, HEAT AND POWER, 
ELECTRICAL BELLS AND BURGLAR ALARMS. 
Everything in the Electrical line repaired neatly 
and promptly. 


CEO. C. WEBSTER, 


432 Fourth Avenue, NEW YORK. 
BETWEEN 29rw anv 30TH STREETS. 
Telephone, 1550-38th St. Estimates Given. 


wy. R. OSTRANDER & CO. 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 


Electric and Mechanical Bellis. 
FACTORY, 
DE KALB AVENUE, 
BROOKLYN. 


Send for Illustrated 





Catalogue. 





3--Electrical Catalogues-- FREE 


“LIGHTING, 


STEWART 


* “TELEPHONE, 


HOUSEHOLD SUPPLIES.” 


\ 


THE WYGKOFF GREOSOTINE 0, 


WILLIAMSPORT, PA. 


MANUFACTURERS OF 


WYCKOFF WOODEN COND’. 


Also Poles and Cross-Arn. 





NON-CORROSIVE. CONVENIE) : 
EFFECTIVE 


A i i E | HEAT JOINT, RUB SLIGHTLY WITH STICK, APPLY S <OER. 
It is put up regularly in round sticks, six inches long and h 
diameter, in individual card-board boxes. It be apple a by simply 
rubbing the stick on the joint, when heated, causing the solde 
adhere firmly, making a perfect joing: without iz any way corn 
the ae ie affecting the insulation. 
can be down to the last particle. It can be carried about 
S grip or potas a without danger of breakage, and is 
MANUFACTURED EXCLUSIVELY BY 
iL. BE. ALLIEN CO... 


There is no waste, as t 
TIGK. Always ready for wu 
1335 Columbia Avenue, Chic: 





N. B.—Did you ever spill your acid bottle? 








$ 8.00 Electric Bell Outfits oe 
21.00 


12.00 Fan ' with Batteries, for. 
8.00 Electric Hand Lanterns for...... 8.0 
10.00 Electric Carriage Lights for.. 
\ - 8.00 Medical Batteries for 
5.00 Electric Belts, the genuine, for . 
8.00 Necktie Lights 
14-Candle Hanging Lamp,with Battery. 10 0 ot 
Telegraph Outfits, complete, | ee % 
Miniature Electric Lamps for 0 
$6 Electric Bicycle — Machine Motors for i 
Lights, $2.%5 1 Electrical Books at low prices. 


We undersell all on Everything Electrical. 


OHIO ELECTRIC WORKS, CLEVELAND, O. 
HBADQUARTERS FOR ELECTRIC NOVELTIES AND SUPPLIE:. 
Agents wanted. Send for New Catalogue just out. 


So= ELecraical WnsTRUMENT Ci. 


PORTABLE VOLTMETERS for DIRECT and 
ALTERNATING-CURRENT CIRCUITS. 


DIRECT READING, SENSITIVE AND 
ABSOLUTELY ACCURATE 








eevee 





DEAD-BEAT WITHOUT THE USE OF A MECHANICAL BRAKE. 





Mounted in polished mahogany case. 
Reversing switch mounted on each instrument. 


All ranges from 12 volts to 700 volts in single or double scales, 
with or without multipliers. 


WRITE FOR PRICES. 


We manufacture a full line of Switchboard Instruments for 
Central Stations and Isolated Plants. 


Catalogues and Prices on application. 


»>Ninth St. and Montgomery Ave., Philadelphia. 


NEW YORK, {5 Cortlandt St. CHICAGO, 231 S. Canal Street. 





BOSTON, !70 Summer Street. 
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THE BALL & WOOD HIGH-SPEED ENGINE 


is noted for its smooth and silent running, and its extremely 
It is recognized as the standard 
engine for electric light and railway plants. Ball & Wood 
engines are made in all types for all services requiring the 
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low cost of maintenance. 


Works, Elizabethport, N. J. 


best economy and efficiency. 


THE BALL & WOOD CO,, 


120 LIBERTY ST., NEW YORK CITY. 
SAA AAAAAAAAAAAAAAAA AA AAA AAA Ah hh hl hl ll lO AL 





AVVVVVV VV VV VV VV VV VV VV 





STEAM PUMPS, CONDENSERS 


CATALOGUES AND PARTICULARS ON REQUEST. 


M. T. DAVIDSON, 


43°53 |.eap Street. Brooklyn, N. Y. 


133 Liberty Street, New York City. 


30 Oliver Street, Boston, Mass. 





-| BULLOCK 
MOTORS 


SEND FO FOR 


UNIVER SAL 
SS mD 


| ‘> MFG CO0.% | 


q= ECTRIG? 








SMALL 


e ae a 
6b ARNES (4 
TN pessTOLConn sy 


Picueun HED 1857. 








FLAT O° ROUND WIRE,STEEL OR BRASS. 
CGLD ROLLED STEEL 


KEPT IN STOCK, .0O3 TO .049 IN. THICKNESS. 


SPRINGS ENAMELED OR PLATED. 
SEND SAMPLES AND WRITE FOR QUOTATIONS. 


PATENTS sr 


COPYRIGHTS 
EDWARD S. DUVALL, 


Solicitor of Patents, 


Counsellor in Patent Causes. 


Som= time connected with the late 
Benjamin Butterworth, before he retired 
from practice to assume the office of Com- 
Mission-: of Patents. 








Orn attention given to all matters before the 
Peat fice .and applications for patents prepared 
ashington from sketches, photos, or 

model in 3 manner to give highest satisfaction and 
With less expense than you will incur elsewhere. 
tite - _convines ourself of this fact. As an 
Wash n is indispensable you “an 

fave the expense of having two by communicating 
me, 


LOAN AND TRUST BUILDING, 
WASHINCTON, D. C. 





POSITION WANTED. 


A young man who has had three years’ 
practical training as assistant mnager 
with the duties of manager, in an electric 
light station, would like a position witha 
manufacturing house or contractor. Ile is 
thoroughly familiar with construction 
work of all kinds, and the ope:ation and 
setting up of dynamos and motors. ; 

Address VA". Ning 
Care ELEcTRICAL REVIEW, 
NEw YORK. 

SERVICE EXAMUNATIONS— 

STATE OF NEW YORK. 








CLV1iL 


Open competitive examinations will be held No. 
vember 4, 1899, in variou cities throughout the- 
state for positions mentioned below; candidates 
having applicatious cn file will be given ten days’ 
notice of the time and place of examination most 
convenient to their places of residence. 

Intending competitors must file applications in the 
office of ths Commission on or b fore October 30. 
No one will be admitted to examination without 
the official notice (Form 8) from the Chief Exawi- 
uer of the Commission. 

Applicants must be at least 21 years of age and 
residents and citizens of New York state. Time 
allowed for each examination, six hours. 
{|Examiner, State Civil Service Commission, re- 
quiring a knowledge of steam, electrical and me- 
chanical engineering ; salary, $1,200 to $1,400 per. 
annum. 

Foreman of Furniture Finishing, Auburn and 
Sing Sing Prisons ; salary, $2.50 per day. 

Master of Handicraft, State School for the Blind, 
Batavia ; salary, $50 per month and maintenance. 

For application blank and detailed circular, ad- 
dress State Civil Service Commiss:on, Albany, N. Y. 


FARIS & THAYER, 


52 Broadway, New York, 
BANKERS AND BROKERS. 
Investment Stocks and Bonds. 








All ELECTRICAL STOCKS for 
CASH or MARGIN. ~ 





Members of the New York Stock Ewe 
change. Telephone ‘‘ 1893 Broad.’ 














PAIRPOINT MFG. C 











GLASS! GLASS!! 


Electrical Purposes. 


McCreary Silvered Reflectors, 7 in.,8 in., 
9in., 12in.. and 15 in. 
McCreary Silvered Half Shades. 
Complete Line of Incandescent and Arc Shades and Globes. 

Incandescent Bulbs and Glass Tube. 


. MT. WASHINCTON CLASS CO. 


FOR 





CONSOLIDATED WITH 
New Bedford, Mass. 

















ay 


CARY SPRING WORKS, 


240 & 242 WEST 29th STREET 
NEW YORK CITY. 


Manufacturers of 


WIRE and SPRINGS 


For Machinery, Motors, Clocks, 
Music Boxes, and all kinds of 
Electrical Purposes. 





FOR TROLLEY GAR GEARS. 


¥ 4.9 





Dixons GRAPHITED 
W000 GREASE 


ABSOLUTELY 
PREVENTS NOISE AND 
DOES NOT OOSE OUT 

AR CA 





‘Lasts three times as long as any other eee: 


Jos. Dixon Crucible Co., 


JERSEY CITY, N. J. 





tions. 
quick in operation. 





THE BAIRD CHRONOGRAPH. 


Is recommended to Street Car Companies for use in Office and at 
Transfer Points for stamping tickets. 
of severe usage and will keep uniform good time under all condi- 
For Telephone Use this machine is simple, accurate, and 
Elapsed time can be figured at a glance. 
request, one or more machines will be sent any company for trial. 


BAIRD-CHANDLER MFG. CO., 113 Clinton Street, Chicago. 


They will stand any amount 


Upon 





Construction and Repair 
of Commutators. 


A reference book for machinists and others who 
. have to do with electric dynamos and motors. 
By L. C. SHARP. 
Price 50 CENTs. 
Apprzss L. C. SHarp, Oana, NEB. 





FOR SALE. 
Valuable Electric Heater Patent, 


No. 629,153. 
PATENTED JULY 18, 1899. 


Address M. W. DEWEY, 


SYRACUSE, NEW YORK. 
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SWITCHBOARDS. TELEPHONES. PARTS] 


THE FINEST AND MOST PERFECT INSTRUMENTS IN THE WORLD. 


SEND FOR ILLUSTRATED CATALOCUE AND PRICES. 





157-159 SO. CANAL ST. 


EUREKA ELECTRIC GO,  cmicaco.111., v.80 





stesteofrote te fe ote at ae afr ste ae aot nt abe nt nt ae of ote ake ea ae be ne nf nfo ae ne be af af rae 


India-rubber Insulation 
For Wires and Cables than 


Habirshaw. 


Widely Used, Universally Liked, 
Specified in Best-grade Installations. 


The India Rubber and Gutta Percha Insulating Co., 


Main Office, Glenwood Works, 


15 Cortlandt Street, New York. 


i There Is No Higher-class 
bg 

of 
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4 J. W. GODFREY, Manager Sales, 
sf 





YONKERS, N. Y. 


nie ae fe nfo fe ate afr ate she she afe she nfo ofr nfo ofr afe ale afer afe ofr afe ofr ae afr ate abe afe aie she afr abe abe sie sf she oft 





sean a Co. 


Chattanooga, Tenn. 





Manufacturers 
oy aaa 


Yellow Pine Cross 


= a, Arms, Locust Pins, 


Oak Pins, — Mouldings, Oak Brackets. 
Large stocks on hand. Delivered prices quoted, F. O. 
=. ann, pour aii, tn ene ean. ta Write us. 


ELECTRIC AIR HEATERS 


SRA 
SSS 








nas st and be r i Aa the Fall 
° onders for th 


Manufactured only by 


American Electrical Heater Co., 


DETROIT, MICH. 


tC c Pri 
you 2 will ha 





J.C. WHITE & COMPANY, 


INCORPORATED. 
ENCINEERS, CONTRACTORS, 
29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE BLDC., BALTIMORE. 


JUST ey 
WHAT 
YOU NEED 


The Incandescent 


ELECTRIC 
LIGHT 
MANIPULATOR 


For cleaning and ro ewin; 

Incandescent hts tuated 

a 1 Les ay 
dle-powe: bad bal = 

any standard 

JUST WHAT is. NEEDED 

for Hotels, Depots, Halls, 

Theatres, Public Buildings 

Street Lights, oie 

Residences, Etc. 
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MANUFACTURED AND FOR SALE BY 


Incandescent Electric Light Manipulator Go. 
Room 800 





116 Bedford St., BOSTON, MASS, | 


THE NESVwW CORDON 


LONG DISTANCE 


Adjustable Transmitter Arm 


Can be raised, lowered or swung laterally, instantly, to suit ‘he user. 
‘Transmitter is held in a horizontal position, always 


A. ¥. GORDON, Patentee and Manufacturer, 


MASSILLON, OHIO. 
Lowest Price on “arket!! 


EOR SALE. 


One 32-spindle wire-covering machine, suitable for covering 
from 24 to 34 gauge wire with either silk or cotton. 

PALMER BROS., 
MIANUS, Con nN. 














Western Telephone Construction Co. 


T 250-254 8. CLINTON STREET, CHICAGO, ILL, 


Largest Manufacturers of 


TELEPHONES AND SWITCHBOARDS EXCLUSIVELY 
IN THE UNITED STATES. 
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We) o>)". GENERAL TELEPHONE ‘SUBBINES 


357 Dearborn Street. 


| WHOLESALE AND 
RETAIL - - ++ 







CHICAGO, ILL. 


TELEPHONE SUPPLY HOUSE, 


Send for our New Catalogue and Handbook of Informa- 
tion. Sent Free. 


WE MANUFACTURE. + NO MIDDLE MAN’S PROFIT. 


Orders from supply houses solicited. 

















THE AMERICAN BELL TELEPHONE (}OMPANY, 
(25 MILK STREET, BOSTON, MASS. 





This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, {891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact teiephones. 





Talephone Hand-Book, 


BY HERBERT LAWS WEBB. 








Chapter 1. The Invention of the Telephone.—Chapter 2. Sound Waves, Articu- 
late Sp2ech.—Chapter 8. Electric Telephony. The Bell Telephone.—Chapter 4. ~ The 
Microphone.—Chapter 5. Current Induction. a Induction.—Chapter 6. 
The iaduction Coil: Its Use in the Telephone Transmitter.—Chapter 7. The Com- 
lete Telephone Circuit.—Chapter 8 Magnet Telephones.—Chapter 9. The Bell 
elep!:one ver.—Chapter 10. Other Forms of Magnet Telephones.—Chapter 11. 
The Gower, Ader and D’Arsonval Receivers: Mercadier’s Bi-telephone.—Chapter 12, 
The S.-mens, Kotyra, Neumayer and Bottcher Receivers.—Chapter 18. Carbon Trans- 
mitter: —Chapter 14. The Blake Transmitter.—Chapter 15. The Long-Distance Trans- 
mitter —Chapter 16. The Solid Back ‘Transmitter—Chapter 17. The Berliner 
Trans‘uitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. Various European 
Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters.—Chapter 21. 
Batter °3 for Telephone Work.—Chapter 22. Open Circuit Batteries.—Chapter 28. Closed 
Circui: Batteries. —Chapter 24. The Practical Management of Batteries.—Chapter 25. 
Magne:o Bells.—Chapter 26. Automatic Switches.—Chapter 27. Telephone Line 
Const:uction.—Chapter 28. Metallic iy es sg 29. Underground Wires.— 
Chaptr 80. Lightning Arresters.—Chapter 81. Inside Wiring.—Chapter 82. Installa- 
tion of Telephone Instruments.—Chapter 83. Inspection and Maintenance.—Chapter 34. 
The Condenser: Its Use in Telephony.—Chapter 85. Electro-Magnetic Retardation.— 
Chapter 86. Exchange gear, etm 87. Smeal) Exchanges.—Chapter 38. Par 

es: The Bridging Bell.—Chapter 39. pony Bre Telephony.—Chapter 


ple: Telephony.—Chapter 41, Simultaneous Telegrapby and Telephony,—Appendix. 


4 PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK. 


Price, $1.00. Postpaid. 


Senp Your ORDERS TO 


ELECTRICAL REVIEW PUBLISHING COMPANY, 


TIMES BUILDING, 41 Park Row, NEW YORK, 








EQUIP LARGE EXCHANGES 


Central 
Energy 
S»sstem 


AND 


MULTIPLE SWITGNBOARD. 


The most convenient and economical telephone system ever put in use. 
Reduces cost for operating and maintenance to a minimum. 
Correspondence Solicited. 


The Stromberg-Carlson Telephone Mfg. Company, 


72-82 W. JACKSON BOULEVARD, CHICACO, U.S.A. 














DIVIDEN YDS 


MAY BE INCREASED BY 
CONNECTING UP YOUR 


FARMERS 


OUTLYING DISTRICTS. 


Others are Making their Plants Pay Fair Interest on 
their Investments that Formerly Showed a Shortage. 


NEW FEATURES! 


ELIMINATED. 


No Listening Keys. 

No Clearing-Out Drops. 

No Ringing Keys. 

No Complications in Your Cord Circuit. 
No Delays—Always Ready for Business. 





naa’ 





WE WILL TELL YOU HOW IT’S DONE. 
WRITE TO 


ETL A Ceti, 


61-73 Frankfort Street, GLEVELAND, ONIO. 





xxii 


ELECTRICAL REVIEW 


Vol. 35—No, 15 








HIGH-GRADE NON-INFRINGING APPARATUS, 


LARGEST MAX UFACTURERS OF TELEPHONES AND ACCESSORIES IN THE U. 8. 


Our new Express System is adapted for use in both iarge and 
small exchanges; our Express switchboard is a new departure 
and possesses original features, being the most rapid switching 
apparatus ever devised. 

SELF-RESTORING DROP. 
SELF-RESTORING RING-OFF. 
RAPID RINGING DEVICE. 

Drops mounted in non-inductive metal] shell, combined drop 
and jack in self-contained hard-rubber case, cin be removed and 
replaced in board in one minute without disturbing connections. 
Each drop indicates as to whether line is working properly. 

WILL PAY A DAILY DIVIDEND IN QUALITY OF SERVICE RENDERED. 


OUR AMERICAN SOLID BACK AMPLIFYING TRANSMITTER 


is the most powerful instrument yet produced. Especially built for 
Long and Severe Lines, and for volume of voice transmission, distinct- 
ness of articulation, exact reproduction of voice and durable qualities 
is unequaled. 





Manufacturers of full line of devices of high yg => d adapted to meet 
jal requirements of service, including the best Bridging truments 
and Repeating Coils on the market, 


OVER 700 FLOURISHING EXCHANGES EQUIPPED. 
PROTECTION GUARANTEED TO PATRONS. 
EXPERT ADVICE FURNISHED. 


Correspondence solicited. Address 


AMERICAN ELECTRIC TELEPHONE C0. 


Nos. 171-173 So. Canal Street, Chicago. 


SEE OUR EXHIBIT, PARIS EXPOSITION, 1900. 


MEDAL AWARDED, COTTON STATES EXPOSITION, ATLANTA, GA., 1895. 
MEDAL AWARDED, TENNESSEE CENTENNIAL, NASHVILLE, TENN., 1897, 
MEDAL AWARDED, INTERNATIONAL EXPOSITION, OMAHA, NEB., 1898. 


SAY WHERE you saw the ad.—the advertiser likes to 
know. 


CAN WATER-WHEELS BE GOVERNED? 


If you will give us a description of your water-wheels and 
how they are set, we can refer you to a plant similarly arranged, 
where our governors are in use. Our governors are now being 
used to regulate over 


SEVENTY-FIVE THOUSAND HORSE-POWER 
of water-wheels in this country alone. We sell our governors 


with a POSITIVE CUARANTEE 


that they will give a better speed regulation than any other 
make of governor. 


LoMBARD WaTER-WHEEL GOVERNOR Co., 


61 Hampshire Street (Roxbury District), BOSTON, MASS. 


The Ritchie Induction Coils 


producing best results in X-Ray work are made by us expressly for this work 

















It is known 


All our coils ee a spark from one to two inches above rating. 
this company invented the adopted method of iuduction coil 


that the founder o 
— in 1853. 
end for prices and information; catalogue of fine electrical and scientific 


instruments free. 
E. &S. RITCHIE & SONS, 


Brookline, = - -= Masa, 





ORMIDABLE 
ACTS 

OR 

RIENDS: anc 
OES gage 


Independent exchanges, in 
succeed, must give at least 
service as the Bell Company. 

This can not be done witho 
and high-class apparatus, 

The Bell Company has spent bun. 
dreds of thousands of dollars perfecting 
their switchboards, protective ‘icvices, 
etc., etc. 





der to 
S good 


proper 


We are the only Independ 
pany having the right to manufacture 
BELL style of apparatus— working 
under patents owned and controlled 
by us. 


Why buy imitations and experiments, 
when the genuine is to be had? 


STERLING 
ELECTRIC C0, 


71-78 W. Adams St., CHICAGO, ILL 


RIAL 


TELEPHONES AND SWITCHBOARDS ARE 


PERFECT 


IN ELECTRICAL AND MECHANICAL EFFICIENCY. 


THE HIGHEST CRADE INSTRUMENT ON THE MARKET. 


us for 


nt Com- 


ee —_ 
eg: Ppp Crt tome 

















A trial is all we ask to convince you of the absolute superiority of our apparatus. Writ 
further description and prices. 


TELEPHONE MFC. CoO. 


SUMTER, S. C. 


ae a Month JELEPH 


S 20 YEARS, NOT CHEAP BUT 
PAYS FOR 


SERVICEABLE AND FULLY GUARANTEED. 
; aM 
Telephone Service 


* CIRCULARS FURNISHED. - 
VIADVCT ELECTRIC © 
in Manhattan 


BALTIMORE. MD., U. S.A. 
32,000 STATIONS 


lz 




























ELECTRIC CONDENSERS. 


WM. MARSHALL, Manufacture’. 





NEW YORK TELEPHONE COMPANY STAND ARDS A SPECIALTY 
Dest ew. seu Be 700 Lexington Avenue, Hew York. 
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Westinghouse 


Integrating Wattmeters 


for single-phase or polyphase circuits. 








SINGLE-PHASE WATTMETER. 


Westinghouse Electric &¢ Mfg. Co. 


Pittsburg, Pa. 


Westinghouse Electric Co., Ltd., All Principal Cities in 
32 Victoria Street, London, S. W., England. U.S. and Canada. 





Incandescent Lamps.. 


Anchored filaments eliminating vibration. 


Sawyer-Man Electric Co., 


Allegheny, Pa. 


All supply houses. 


4ia-2 











OLDEST AND MOST WIDELY READ AND QUOTED ELECTRICAL WEEKLY IN THE UNITED STATES. 
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1889 


PARIS EXPOSITION MEDAL 
FOR RUBBER INSULATION. 


1898 


WORLD’S FAIR MEDAL 
FOR RUBBER INSULATION, 





TRADE MARK 


THE STANDARD FOR RUBBER INSULATION. 


SOLE MANUFACTURERS OF 


OKONITE WIRES, OKONITE TAPE, MANSON TAPE, 
CANDEE WEATHERPROOF WIRES. 


THE OKONITE CO., Ltd., 


WILLARD L. CANDEE, | yonagers, 253 Broadway, N. be 


H. DURANT CHEEVER, § 
GEO. T. MANSON, General mages 
W. H. HODGINS, ‘Secretary 
SAMSON SPOT CORD 
For ARC LIGHT and TROLLEY CORD. 
Send for Samples and Prices. 
SAMSON CORDAGE WORKS, BOSTON, MASS. 














(Waterproofed.) 





RUBBER-COVERED WIRE 
KERIAL ano 
UNDERGROUND 


TROLLEY WIRE 


He 


JOWN A. ROEBLING'S SONS 
COMPANY. 


E 
Cc 
T C 

R A 


| B 
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A 
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WATER WHEELS 


For Heads of 3 Feet to 2000 Feet. 
pecially adapted to all kinds o: 


ELECTRIC POWER AND LIGHTING PLANTS, 


Recent tests at Holyoke, given below, enable us to guarantee: 
The Largest Power ever obtained from a wheel of the same diameter. The highes 
speed ever obtained for the same power highest mean efficiency when 
running from half to full gate. We guarantee also: A runner of the greavess 
possible strength. A gate unequaled in quickness and ease of opening and closing. 


ates > — Jan. = 97. peta SAMSON, Feb.1,’97 


TRENTON, 
N. J. 















































|He aa Cu. Ft.| Hor: Per Head.| Cu. Ft.| Horse | Per 

6 pen. Pr. Pr-Min. .|Pr. See. -| Power. coae Cent. Goes “4 |Pr. ein. Pr. Sec.|Power.| Cent. | 
| Full 15.00 "144.00] 172.69|240.97 = 82.03]F ull |15.29| 194 25| 102.02 143.44|81.08 

| % |%5.04] 138.12] 155.03 223.61/84.55] % |16.56) 187.75] 92.15/146.73|84.78 

| 3% |x§.11| 127.67] 133.24|191.06/83.68] 34 |17.33| 178.50) 83.95/138.40/83.88 

| S@ |15.88) 131.50] 112.65|162.80|/80 25] 5¢ |17.54| 176.40] 68.82/109.64/80.09 

| 3% |16.47| 126.87] 90.041127.73175.95 4 17.68] 168.50! 57.69 88.14176-10 











JAMES LEFFEL & CO., Springfield, Ohio, U.S. A 











A —— Good Thing 


Contracting Engineers 


will find this cluster reflector useful in more places that call for special fixtures 
than anything they can buy. It is useful for stores, banks, offices, public and 
institutional buildings of all classes, libraries, clubs, hotels, railroad waiting rooms, 
nie? rooms, lecture halls, etc. Made in two sizes and wired for from ‘three to 
eig’ 


t sockets. These and many other reflecting tixtures fully described in our 


‘*BOOK OF LIGHT”’ 


Send for it 








| : P. FRI N K Geo. Frink Spencer, Mgr, 
551 Pearl St., New York 
™ “i Uncut ies: 


Or cut to any 
Size or Pattern 


“MIGA sae 


AMBER 
SAMPLES AND QUOTATIONS FURNISHED. 
A. O. SCHOONMAKER, (58 William Street, NEW YRK, 
NORTON 
VOLTMETERS and AMMETERS, 


High-Grade Instruments at moderate cost, 
Write for new illustrated Catalogue. 


THE NORTON ELECTRICAL INSTRUMENT COMPANY, 
Main Office and Factory: MANCHESTER, CONN. 
AGENTS: 
KOHLER BROS,, Chicazo, Ill. NEWMAN-SPRANLEY C0., New Orleans, La, 


NATIONAL ELECTRIC CODE STANDARD 


Slow Burning Weatherproof. 
| “OQ, K.” Weatherproof 
and Slow Burning Wire. 


Prices and Samples on Application. 


PHILLIPS INSULATED WIRE 6CO., 


OFFICE AND FACTORY, 
PAWTUCHET, RR. I. 
























CABLE ADDRES 
NEW YORKS 
“GLOVE BOXES" 


ALL FOREIGN OF Fice ES 
“BABCOCK 


') WATER TUBE 








BOSTON 
8 OLIVER ST. . 
PHILADELPHIA CHICAGO= 
642 DREXEL BLDG. = 1215 MARQUETTE 
SAN FRANCISCO 
32 FIRST ST. DE LA AMARGUEA. 
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“Issues a fp) Tne ean 3s Peo 
Contract that oe) XC Qe, ope] sot ecco rc | 
oo. the ante’ ge i i 
Manufacturers’ 9.) & poo Sarr 
oY? || posited with | 
| Guarantee. | | COLONIAL. 

| CAPITAL, $100,000.00 | “Beant Wag20 Buoy, tin OUNNANS, # COMPANY 
| PULLY PAID. i's | w York. OF NEW YORK. 
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PHOENIX GLASS 60. 


MANUFACTURERS OF 


GAS AND ELEGTAIG 
GLOBES, SHADES, Ete 


HAVE YOU A COPY OF OUR No. 8 CATA- 
LOGUE? IF NOT, SEND FOR IT. 







Pi:tsburgh. NewYork. © Chicago. 


Sitcheard 


Lamps anc... 
Transformers. 


NEW YORK & OHIO COMPANY, 
WARREN, OHIO. 


New York OrFice: 1 Broadway. 


THE BRISTOL CO. 


WATERBURY, cT. 


RFCORDING VOLTMETERS, 
RECORDING AMPEREMETERS, 
RECORDING WATTMETERS, 
RECORDING PRESSURE GAUGES, 
RECORDING THERMOMETERS. 
PAY FOR THEMSELVES. 


SEND FOR CATALOGUE. 
































& 8 aga a. 
American Vitrified Conduit Co. | 
VITRIFIED GLAZED CONDUITS. 
UNDERGROUND CONDUIT SYSTEMS. 
General Office. 39-41 Cortlandt St.. NFW YORK. 






Be THANKFUL 


THAT YOU CAN BUY 


EACO TAPE 


AT A PRICE 
BELOW ITS REAL 
VALUE 


Electric Appliance Company 


CHICACO 


r J, = 

4 a The | largest — 
| \) yqyment of LAMPS and 

yy New, 











Gro. T. Manson, Gen. Supt. 
is, Secy. 


America’s Largest Electrical Supply House 
W. H. Hope: a) Pry 


INDIA AND AMBER = RIJGENE. MUNSELL 


WILLakp L. CANDEE, 
H. Durant CHEEVER. } Mgrs. 

















1889 1893 & C0 
PARIS EXPOSITION WORLD’S FAIR pe 
MEDAL FOR Y MEDAL FOR 218 Water Street, 
RUBBER INSULATION Yj RUBBER INSULATION i 07 hehe Sirest, 
TRADE MARK 


In any shape or pattern write for Samples & Prices 





THE STANDARD FOR RUBBER INSULATION. 
Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE 
WEATHERPROOF WIRES. Write for Prices. | 


THE OKONITE C0., Ltd., 253 Broadway, New York. 


CONDUIT & CABLE COMPANY, 
Manufacturers and Patentees of 
PAPER INSULATED CABLES and WROUGHT-IRON 
CEMENT-LINED PIPES for UNDERGROUND SUBWAYS, 
72,000,000 Feet of Our Conduit and Thousands of Miles of Our 
Cables in Use in United States, Canada and the British Isles. 


MAIN OFFICE: B h , Rookery, Chicago, Ill. 
TIMES BUILDING, NEW YORK. ranches: ) ames B’ld’g, Boston, Mass 


MONTAUK MULTIPHASE CABLE CO. nana oo 


miy Eure Detectiwe Cable in Smith & Wallace, Bo herent Pa. 
| See penerhetiin on inside page. 100 BROADWAY, NEW. YORK “CITY. 


(Ce PARLRIDGE 








CARBON BRUSHES 


KNOWN “services. 
WRITE FOR PRICES. 





sates Agts. 
>. oa Francisco, Cal. j 








PROVIDENCE, R. I. 
Bare and Insulated Electric Wire. 


Westinghouse Blis 
Pittsburgh, Pa 
is — ere 


prior 
0) i 
ba | on Rookery 


ago, Til. 
807 ive mts, 


STANDARD UNDERGROUND CABLE COMPANY, 
efazet ELECTRIC CABLES, »=**.ci5 CONDUITS. 


HIGH-GRADE RUBBER WIRES. TELEPHONE, TELEGRAPH, 
WEATHERPROOF ELECTRIC LIGHT AND POWER. 











BRANCHES: 


CHICAGO, 320 Dearborn Street. 
BOSTON, 134 Congress Street. 


SAN FRANCISCO: 71 Fiood Buliding. 


LL OUR WIRES NEW CODE ven 


NEW YORK INSULATED WIRE COMPANY, 
Main Office, 13-15-17 Cortlandt Street, New York. 





_ 


TIME IS MONEY. 


Don’t waste it trying to find a rheostat 
equal to a C. & H. 
THE CUTLER-HAMMER MFG. CO. 


70 W. Jackson Boulevard, Chicago. 
136 Liberty Street, New York. 


The largest and oldest exclusive manufac- 
turers of rheostats in the world. 





WARREN ELECTRIC & SPECIALTY CO., 
WARREN, OHIO, U. S. A. 
MANUFACTURERS. 


“PEERLESS” 


INCANDESCENT LAMPS, FAN MOTORS, 
TRANSFORMERS. 


| 








RAY COILS! 


X- 
Telephone Coils, Medical 
Coils, Spark Coils. 
Magnet winding of every de- 
aoe 


C.F. SPLITDORF, 
17-27 Vandewater Street, 


CIRCUIT BREAKERS. 


WARD LEONARD ELECTRIC Co., 
Bronxville, N. Y., U.S.A. 


New Y 











The MORRIS DROP-FORGED ONE-PIECE RAIL-BOND. 

















No cast terminals. 98% conductivity wy 
No electrolysis. in the terminals of eon 
No disintegration of each bond. 

joints. Bonds for any size, YAl> D . 
Easy to apply. shape or section hy, DERCROIIND ry 
Long life. of rail. AAD i q TL 
Proper price. v: 


MORRIS ELECTRIC CO., E.P. MORRIS, 15 Cortlandt St., NEW YORK. 
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A. C. Enclosed Arc 


































actance Coil. 


Regulator loss constant at all loads, 
200 Watts. 


closed Lamps. 


At 6.6 Amp. 72 Volt Arc, 430 Watts. 
Total Loss in Lamp 5 Watts. 


Series. System. 
( 
\ ' 
7 
| ' 
) i 
Manhattan Regulating Re- iis Manhattan Series A. C. En- } 















Power Factor, - - - .9f. 
Efficiency,- - - - - 9. 
Terminal and Arc Voltage, 


The same. 








Regulators to provide for 
any percentage of Circuit 
from 10% to 100%. 







Concentric Mechanism. 
But One Magnet used In the Lamp. 






Power Factor Complete. 
Circuit Series Lamps with 
Regulator, - - - - - 89. 





No Springs. 


Terminal and Arc Voltage Constant. 






Manhattan General Construction Company, 


Newark, N. J. 
Sales Office: 


if BROADWAY, NEW YORK. 
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AMMUNITION AND PREPARATION "7 PRESIDENT KRUEGER 
LARGE STOCKS OF CAREFUL SELECTION ®"*."%°. cscs 
INSIDE WIRING MATERIAL. 


7 Central Clecirir Company, “ax 








SOUTHERN ELECTRICAL SUPPLY CO., 264-270 FIFTH AVENUE, 
St. Louis. Chicago. 
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"FEDERAL SALT” 


(PATENTED.) 


ADAPTED TO ALL OPEN-CIRCUIT BATTERIES. 


a 


FEDERAL SALT, used in Carbon Cylinder Batteries, gives 33¢ MORE 
CURRENT and 33% LONCER LIFE than Sal ammoniac. 


) if) Ady , 
i ; L ie eA 
UNS a give f yr it 
Packed in Boxes Only. 




















ABSOLUTELY NO CRYSTALLIZING SALTS. sehaiainiaraiiineeniis 
ALI DEAL=RS. SOLD IN BU LK. 
MADE BY Gives more current, lasts longer and is 
h han Sal iac. 
FEDERAL BATTERY COMPANY, || °"“‘revemacite” can be used in all bat- 
{i Pine Street, NEW YORK. teries. 


eS EOS OOH SHSOEROSOBGEEEDTEUEBROE ROHS 
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THE BEST TESTIMONY IS A DUPLICATE ORDER. 


THE UNION TRACTION COMPANY, OF PHILADELPHIA, 
Installed its First Battery of 


CHLORIDE ACCUrMULATORS 


In July, 1896, 
And has recently contracted for Four Additional Battery Plants. 





The Electric Storage Battery Co., 


19th St. and Allegheny Ave., Philadelphia, Pa. 


Sates OrFices: New York, 100 Broadway; Boston, 60 State St.; Baltimore, Equitable Building ; Chicago, Marquette Building; 
San Francisco, The Parrott Building. 
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Siemens & Halske Electric 
Company of America 


General Offices, 1215-1217 Monadnock, Chicago 


" TERLINCG” | FOR... 
TANDARD ; STREET... 
UPPLIES - RAILWAYS 


ARE THE ASSEMBLING OF 


EXPERIENCE, BEST MATERIAL, 
SUPERIOR WORKMANSHIP. 


THE RESULT: 


HIGHEST QUALITY GOODS. 
FARE RECISTERS, FENDERS 


Manufacturers 


Electrical 
Apparatus for 
Light and Power 





The ‘‘Improved Duncan In- 
tegrating Wattmeter.” Accu- 
racy guaranteed on all loads, 
whether inductive or non-in- 
ductive. Also has permanent 
calibration and economy of oper- 
ation. 


SAFETY 


Write for Catalogue and Price Lists. 


BRAKES, 262 BOXES, 


Branch OFFIcEs: 


BOSTON, 71 and 73 Broad St. 
PHILADELPHIA, 1500 Land Title 


g. 
ee RAPIDS, MICH., 22 Norris 


DENVER, 412 Seventeenth St. 
NEW YORK CITY, 321 Havemeyer 


Bldg. 
CINCINNATI, Neave & Perin Bldgs. 
ST. LOUIS, 116 Laclede Bldg. 
SALT LAKE CITY,Trent Eng. Works. 
SAN FRANCISCO, 508 Parrott Bldg. 


INSULATION, COMMUTATORS. 
Sterling Supply & Mfg. Co.., 


141-155 East 25th Street, NEW YORK CITY. 
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“‘Improved Duncan Integrating Wattmeter.” 
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Hart 


Snap Flush 
Switch 


With Rectangular Base 
Will Fit Boxes 
Used for Push Flush Switches 


WITH PLATE REMOVED. 
Trade numbers are: Bhp 
601, Single-Pole. 


a Sold by Electrical Supply 


604, 4-Way. Houses Everywhere 


4AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAY 
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STANDARD THERMOMETER & ELECTRIC C0. 


Main Office, PEABODY, MASS. 


CuicaGco OFFICE, 222 Fullerton Ave., 
Geo. H. Stout, Resident Mgr. 


General European Agents, H. M. Saumony & Co., Ltp., LoNDON. 


ARC LAMPS (tnctoseo) 
FOR ALL CIRCUITS. 


THE UPTON “MIDGET” ENCLOSED ARC. 





BEST IN THE MARKET. 
STEADY WHITE LIGHT. 


Single or Double Globe Arrangement. 
No Parts to Wear or Get out of Order. 
BURNS 125 to 150 HOURS. 


Also made up 
as Illustrated Catalogue, Prices and any 
i i i i ill be furnished 
6 Electrolier,”’ desired eases ng urnished upon 





Send for Bulletins “Series B.” 


AGENCIES IN ALL THE LARGE CITIES. 


See our 


~ asi The Hart & 
‘No. 9,” Hegeman Mfg. Co. 


See Catalogue, 
page II. Hartford, Conn. 
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Petite Alternating Enclosed Long- 
Burning Arc Lamp 














japted for great variations 
in voltage and frequency. 
Ordinary changes in voltage 
ond frequency do not pro- 
uce flickering or unsteadi- 
ess of the arc. Standard 
djustment 104 volts; with 
his adjustment the lamps 
vill burn steadily under vari- 
tions from 90 to 115 volts. 


Reasonable cost. 

High efficiency. 

No framework in sight. 

Shade reflects upward rays 
downward. 

For indoor and outdoor use. 

Easily trimmed. 


Plain Weatherproof Lamp, with Inner Enclosing Globe L and Outer Enclosing Globe 8S. 


WESTERN ELECTRIC COMPANY 
CHICAGO NEW YORK 


Manufacturers and Dealers, Electric Light and Power Apparatus, Arc and Incandescent 
Lamps, Wire, Cable, Telegraph Station and Measuring Instruments, 
Electric Light and General Supplies. 


LONDON: 79 Coleman St., E.C., ANTWERP: PARIS: 
and North Woolwich, E. 33 Rue Boudewyns. 46 Avenue de Breteull. 
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This ts 
a Sign 
We 
made 


a short time 
ago. 


It was 50 feet 





long, lighted 
by incandes- 
cent lamps of red, golden and white, and was a great success 
electrically and artistically. We have a department in our 
establishment devoted to the making of electrical signs, with 
men in charge who make a business of designing and con- 
structing them. This is only one of many we can show 


you, illustrated, if you are interested. 


MICHIGAN ELECTRIC COMPANY, 


(Michigan’s Great Electrical Supply House) \ 


DETROIT, MICH. 
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You Furnish 
the Plant, 
We Make it Pay. 


eH 


We remodel old and unprofitable electric 
lighting and railway systems. 

Pay the cost from increased income by 
our plan. 

Write for particulars. 


ee 


HAYS CONSTRUCTION COMPANY 


ENGINEERS, 


DAVY BLOCK, - TROY, OHIO. 
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muy STORAGE BATTERY 


ONLY 
THAT CAN BE KEPT IN STOCK WITHOUT DETERIORATING. 





A highly efficient 


storage battery for 
open or closed circuit 
wee soos 4 $9%.s 


VOLTAGE, Open Cir. 2.5, 
Closed Cir. 2.35. 


CAPACITY, Amp. Hrs. 5. 


DISCHARGE RATE IN AM- 
PERES, Normal \, Safe 


re Telephones, 
RECHARGE RATE, 14 Amp. rs S 

for 334 Hrs. Fire Alarm Signals, 
i cae Large Annunciators, 


WEIGHT OF CELL COM- 
PLETE, 2 Lbs. 1 Oz. 
HEIGHT OF BATTERY CELL, 

6 Ins. 

HEIGHT OF BATTERY CELL, 
including Binding 
Posts, 6 Ins. 

DIAMETER ACROSS THE 
TOP, 3 Ins. 


Small Motors, 
Small Lamps, 
Dental, 

Medical and 
Laboratory Work, 
Ete. 





No. 2. Cut & Size, 


U. S. BATTERY COMPANY, 


253 BROADWAY, NEW YORK. 
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FORT WAYNE ELECTRIC WORKS 


(INCORPORATED) 





| register 






































Drop us a postal for a copy 


| FORT WAYNE DUNCAN METERS 


accurately from 1/roo of full load 


to 50% overload 


THE ADJUSTABLE FRICTION COMPENSATOR 


is described in our new Meter Book 





MAIL ORDERS wit RECEIVE SPECIAL ATTENTION AND BE SHIPPED PROMPTLY 





Main Office ano Factory: 





FORT WAYNE, INDIANA 





Vol. 35—No, 29 


+> 








CONDUCTOR 


THE MONTAUK MULTIPHASE CABLE. 
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TION BETWEEN CONDUCTORS. 
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THE MONTAUK MULTIPHASE GABLE s:scw 52s 


JBULATION BETWEEN CONDUCTORE Being thermostatic in every infinitesimal part, it is alive to 
COPPER 


any dangerous heat or flame and gives automatic warning of same 
TO ANY DESIRED POINT. it is so constructed that it can be used in 
place of plain wire for all interior adaptions such as bells, telephone, 
district service, etc. It saves the expense of a watchman by 
acting as a burglar alarm, giving instantaneous warning when 
cut or disturbed in any way. 


COPPER CONDUCTOR PARTLY TINNED, 


HAS PROVED THOROUCHLY SUCCESSFUL WHEREVER INSTALLED. 


Adopted by Gamewell Auxiliary Fire Alarm Company. Montauk Cables are small, neat, flexible and perfectly insulated. Furnished in 
dampproof, waterproof or decorative construction, and in any desired color or length. Conductors are standardized to equal carrying 
capacity. Samples and descriptive matter on application. Use demonstrated at our office. 


MONTAUK MULTIPHASE CABLE COMPANY, 100 Broadway, New York. — Telephone, 4031 Cortlandt. 














RUBBER COVERED 


WIRES AND CABLES 
FOR EVERY SERVICE. 


For Underground, Aerial and Submarine 
use, “Safety” wires and cables have the in- 
dorsement of some of the largest users in the United States. 
Write for our booklet containing the experience of users. 
THE SAFETY INSULATED WIRE & CABLE CO., 
225 to 239 West 28th Street, New York. 
LEONARD PF. REQUA, General Manager. 
































6. & E. BORING MACHINE 


For Electrical Wiring. 


A GREAT LABOR SAVER. 


Saves at least 50 per cent labor in boring holes; wires 
can be pulled through many holes ; it saves wire; it saves 
the insulation. You need no stepladder for boring holes. 
If you want to control the wiring in your town, write for 
prices, etc., to the 


G. & E. ELECTRIC CO., 


BINGHAMTON, M. Y. 
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Hilton Bridge Construction Co. 


ALBANY, N. Y. 
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We make 


fireuit Breakers 


They are good ones. 





STEEL CONSTRUCTION FOR 


BRIDGES 
ROOFS 
BUILDINGS, Exc. 


Heavy Steel Construction for Power Plants, Coal 
2ockets, &c. 
De: igns and Specifications a Specialty. 


SEND INQUIRIES TO ALBANY, N. Y. 


We make 


ynamos and 
Motors 


2 They are of latest design 
3 and our customers like 


B) them. Write us for prices. 















CHICAGO EDISON COMPANY 


REPAIR SHOPS. 


5 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1280. 
First-Class Equipment in all Shops. 


OPEN DAY AND NIGHT. PROMPT ATTENTION. 


“ynamos, Armatures, Motors, Arc Lamps, Instruments, 
Machine Shop; Engines, Etc., Carpenter 
Shops; Cabinets, Etc. 


SORRESPONDENCH SOLICITED. 





FISHER ELECTRICAL MFC. CO. 


DETROIT, MICH. 
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Perfect Insulation 
for High-Tension ~~ 
Underground Service 


THE STANDARD FOR RUBBER INSULATION 


Sole Manufacturers of 


OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE 
WEATHERPROOF WIRES 


___ THE OKONITE CO., Ltd. 


HSUPA GUE VEES en nendent. 253 Broadway, New York 


W. H. HODGINS, Secretary. 
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‘Diamond H” Push Switches 


Special attention is called to the 


..- Sheet [lica Insulation... 


Can not absorb moisture and burn out. 
Can not break or cause trouble in any way. 


This isa New Switch and It Will Pay You to 
Investigate It. 


IT [5 RIGHT IN EVERY PARTICULAR. 


Send for Circular and Prices. 


<@ THE HART MFG. C0,,<@ 


10-AMP., S.=P. _10-AMP.,D.-P. HARTFORD, CONN, _ MADE IN,GAnGs OF an: 


10-AMP., 3=WAY. 220 VOLTS. 


€ 
EDISON LALANDE BATTERIES | T 
FOR GAS —— AUTOMOBILES, AND ALL PORTABLE WORK 
RE EXCELLENT FOR THESE REASONS: PERU ELEC RIC MFG. CO.., 


2. — EDISON-LALANDE BATTERIES develop a heavy, constant 
current—continuously—no attention necessary until PERD, INDIANA, 





the entire charge is exhausted. 
© _EDISON-LALANDE BATTERIES do not waste while idle. Manufacturers of a full line of high-grade Porce- 


<3 — EDISON-LALANDE BATTERIES are simple in construction, lain Electrical Specialties, including the «« Pemco,”’ 
easy to set up, easy to renew. the new Rosette especially adapted f Idi 
e or mo 
<4— EDISON-LALANDE BATTERIES are absolutely free from . pe y P - ng 
all noxious fumes or chemical deposits. No creeping work. All Porcelain Transformer Fuse-Plug, and 
or crystallization over tops of jars. A 
a complete line of new Peru Branch Cutouts with 


> —EDISON-LALANDE BATTERIES will not freeze. a j 
@-—For portable and marine gas engines, the EDISON- Patented All Porcelain Fusible Plugs. 


poengenne poe igen wt dapat mapehipe cca con Mo Write for price-list and descriptive circular 


ers, and as the containing vessels of these types are 
made of enameled steel, they will stand any amount 


orice ae PERU ELECTRIC MFG. Co.. 


EDISON MANUFACTURING Co., 


Factor Office and Salesroom: 
Orange, ~pyed aeweny: 185 Fifth Avenue, cor. of 20th Street, New York. PE RU, INDIANA. 
New York Office: 


Steel Outlet and Junction Boxes, —" 
SWITCHBOARDS, PANEL BOARDS, SWITCHES, Erc. 


SHlleleeddecebeeiininininininininintttrt: 
THE BOSSERT ELECTRIC CONSTRUCTION 0p,| : The Vetter Current Tap. 


@ 


oe oe te ode Oe One Ode Oe eae Oe bee ote bite eee wre ore sie y 
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A Tapping Plug and Lamp Socket Combined. 


FOR SALE = : SEND FOR 
BY ALL E @ ss DESCRIPTIVE 
CIRCULAR 
SUPP "= -_ 
a re ee DISCOUNT 
HOUSES. ’ \ ro 








ELECTRICAL 


B. VW. CO. 
STANDARD STREET FIXTURES 


S ene Fixtures are fur- 

nished complete as 
shown in cuts, with 4-foot 
goose neck of %4 _ pipe, 
standard 16" hood and 1444" 


A simple and safe device for tapping and carrying the current from any electric ligh: 
fixture to Motors, Drop-lights, and other electrical devices WITHOUT THE LOSS OF LAM/ 
IN FIXTURE. Adapted to any system of electric lighting. When ordering, state wha 
socket is used. Each tap is packed, with full directions, in a neat box. 


urer and P: 
104 EAST 23d STREET. Also at 125 W. 42d sens NEW YORK. 
604 Nicollet Avenue, Minneapolis. 360 St. Peter Street, St. Paul. 
3 RUE SCRIBE, PARIS, FRANCE. 


Hapa sfeshesfe spec fesfesfesfesfe fe fesfe she sfe cfs fo sfesfesfo foo R 
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deflector of heavy tin and of approved pattern. All 

castings of Malleable Iron. iia 

" ” = 

Fixture No. | is furnished with porcelain insulators ge AMERICAN WOVEN WIRE DYNAMO BRUSHES. 

bolted to the fitting. A good strong fixture. : Soa il ao “WE 

Insulated bushings furnished with all fixtures Pg i el 

without extra charge. * BA HY: : ; fibres — 
Prices on application. Jobbers Supplied. ls 3 i lull mes 6 

KICK.”’ 
Ameri Cc. 
BI BBER-WHITE COMPANY, Manufacturers, eaeseharanee 


We are 54 mqnntpotaring tne best Dyzemo preches jn wre. We have ample fneiiitins fe for supp - cry i 
or any size of Brush. No orde: jarge han small for our considerati Oo Teatorial is 0 
4&2 Federal street, BOSTON. rior pature abd our ~waikenemaip 4 the best. A trial order will Convince you. WRITE FOR ¢ PRICES. 
’ AMERICAN WOVEN WIRE BRUSH CO., WALNUT STREET, PEABODY, MASS., U. 5. A. 
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NEW TYPE OF ALTERNATOR. 


Without change of adjustment this type 
of alternator gives accurate automatic volt- 
age regulation when loaded with lights, 
with motors or with a combination of the 
two, while the compounding of all other 
alternators requires special adjusting for 
similar loads. 

Write for Bulletin 4206. 





75-Kw. GE. Compensated Revolving Field Combined Alternator and Direct- 
oupled Exciter. 





The General Electric Company, 


MAIN OFFICE: SCHENECTADY, N. Y. SALES OFFICES IN ALL LARGE CITIES. 





! 


“As holly and mistletoe at Christmas time, so is the CuristMas JuDGE to the humor-loving public.” 


Cc delight of old and young is the holiday “rag-time,” 
the side-splitting, joy-enhancing . . . 





(Christmas 


H Conjunction of Stars 





Published in all parts of 
the United States Decem- 
ber Fifteenth * * 2% 











Artists bo ogg will appear in the CHRISTMAS 


Ud vriters who _ contribute to the CHRISTMAS 





Grant E. Hamilton, Victor Gillam, Eugene Zimmerman, E. Flohri, 
P. S. Stanlaws, A. S. Daggy, F. L. Fithian, W. B. Gilbert, Fred 
Nankivel, S. Werner, R. M. Wright, T. S. Sullivant, Henry Mayer, 
“B. B.” Baker, J. H. Smith, H. C. Greening, A. B. Phelan, G. Ver- 





beek, Sydney Adamson, Will Grefe, and others. 








I, M. Gregory, R. K. Munkittrick, Emma C. Dowd, Ed Mott, Cath- 
erine Young Glen, Alonzo Leora Rice, Carolyn Wells, W.G. Brooks, 
‘udith Spencer, Edwin L. Sabin, David H. Talmadge, John Dahl 
hite, Florence E. Pratt, W. R. Cook, Mrs. George Archibald, Tom 
P. —— ames J. O’Connell, Albert E. Hoyt, Minna Irving, 
Charles est, and others. 


The General Electric Company’s 
: 








Fldvertising Pages close December Fifth. One 
page open until December Eighth for belated ad- 


Rete. Ask your newsdealer to save you a copy 
of the CHRISTMAS JUDGE. It will sell like 


hot cakes. 


: 
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Electric Light Plants. 
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Hlectric Power Transmission. Dynamos, Motors. 


Electric Supplies 


NEW ENGLAND ENGINEERING CO., 
WATERBURY, CT. 





ESTABLISHED (878. 


J. H. BUNNELL & CO., 


76 CORTLANDT STREET, Corner Wasnincton Street, NEW YORK. 


WE ARE HERE TO FILL ORDERS FOR 








EVERYTHING ELECTRICAL 


RIGHT PRICES. ........ 


Prompt Attention Civen to All Inquiries and Orders. 
Makers of the 


They are the Acknowledged Standard of the World. 
TELEGRAPHY. Send for a copy, and mention this paper. 


J. H. BUNNELL & CO., 





76 CORTLANDT STREET, 


Cor. WASHINGTON STREET, 


We shall continue to deserve the Honored Distinction of being the 


BEST TELEGRAPH INSTRUMENTS ON EARTH !! 


We have just issued a new TELEPHONE CATALOGUE AND MANUAL OF 


NEW YORK. 











Roller 
Door 
Openers 


THE MORTISE REQUIRED IS 


% inch thick 
2 inches wide 
25s inches deep 


Dll] EDWARDS & CO. 


5-7 Dey St., New York City 





HE 
BRADY 


MAST-ARMS. 


T. H. BRADY, New Britain, Conn., U.S.A. 


Mast-Arms, Pole and Swinging Hoods, 
Arc Cutout Boxes, Fuse Boxes, 
Knife Switches, Brackets, 
Hanger Boards, &c. 


Catalogues and Prices furnished on application. 








roe 


We are still doing business at the old stand, and desire 
to announce to the trade that we are running full time ind 
manufacturing and selling everything in the 


Battery and Specialty Line 





We have discontinued the manufacture of Electric Light 
Carbons and Street Railway Motor Brushes of every description 


Our Products are the best Our facilities are unsurpassed 


We are in position to make prices to meet the require- 
ments of the times, or competition of the world 
Our stock is complete, and we solicit your business 


Phoenix Battery Mfg. Co. 


ST. LOUIS, MO. 
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UCKEY INCANDESCENT 








LAMPS. 


QUALITY ON FBQUALED. 


JHE BUCKEYE ELECTRIC COMPANY, 


11 heoadway, NEW YORK. 763 Monadnock Building, CHICAGO. 552 The Bourse, PHILADELPHIA. 524 Tremont Building, BOSTON. 


—_—- 








FOREST City ELEcTRIC ROLL DROP COMMUTATOR BARS 
CLEVELAND O. HAVE STOOD THE TEST OF TIME 








er 





572-578 FIRST AVENUE, Cor. 33d St., NEW YORK. 


For list of Manufactures, see Classified Index. 


IERAL INCANDESCENT ARC LIGHT al | 


ABIRSHA Wy 


WIRES—AND—GABLES 
SE DRRIMLT 9 ROSEN pare SETAE 28 Be | THE INDIA RUBBER AND 
| MARTIN J. INSULL CO. GUTTA-PERCHA INSULATING CO, 























CHI( .GO, 1012-18 Monadnock Block. MINNEAPOLIS, 616 Guaranty Building. | Main Office, Glenwood Works, J. W. Godfrey, Manager Sales, 
MILWAUKEE, 700 Pabst Building. Yonkers, N. Y. 15 Cortlandt St., N. Y. 
— SUBSCRIBE TO 


N. Y. EVENING POST, October 9, 1899. 


SCIENTIFIC AMERICAN, October 14, 1899. 
The new illustrated AUTOMOBILE MAGAZINE (New York: 


iE AUTOMOBILE MAGAZINE has at last come to hand U. S. Induscrial Publishin : 7 

2 ary - HE . g Co.) has a very attractive 

and the mont ee seeeeuenes sips oy ger F appearance, and is so varied in contents, without undue 
Se have SO IS Sey Meenees OF Ge eae. = padding, that one wonders how the editor can fill his pages 


regu'.r magazine size and has 111 pages. The quality hereafter. Still the list on page 1o1 shows that there is 


: ; > : : 1 1 
of the articles is very high and er are he a considerable ‘foreign automobile press;” and what 
the yess es ay — “= 6 PR rao 2 ea es Rime foreigners can do in the way of furnishing ‘‘ copy” to the 
SutOmonne a Re Cee te se ee. & printer, Americans can. The society feature of the new 


whic) will interest him. Even the social side is far from vehicle is brought to the front with news from the New- 











bein;; neglected, as there is an article on the recent floral port festival—the driver, by the way, not always sitting 
para: e at Newport and on the Automobile Club of France. W on the left. There are competent-seeming book reviews 
The Automobile Index, which occupies some nine egw 3I State Street, NE YORK. and some concessions are made to the general reader in 
vie in ie tee eae ce On the whole the comicalities of pencil and verse. The magazine seems 
i Sabet he : free from bias. 

_ —— $3,00 A YEAR. | | ae 








JUST PUBLISHED. Svo. Cloth, 242 Pages, with many half-tone cuts. PRICE, $3.00 


STANDARD POLYPHASE APPARATUS AND SYSTEMS 


By MAURICE A. OUDIN, M. S., Member A. 1. E. E. 
CONTENTS 





Intr ductory—Gens rators—Gererators, Concluded—I. duction Motors—Synchronous Motors—Rotary Converters—Static Transformers—Stat’on Equipment and General Apparatys—Two-Phase 
System—Three-P} ase System—Monocyclic System—Frequency—Relative We ghts of Copper—Calculation of Transmission Line. THIRTY-SEVEN HaLF-TONE ILLUSTRATIONS, 


D. VAN NOSTRAND COMPANY, Publishers, 
Copies sent prepaid on receipt of price. 23 Murray and 27 Warren Streets, NEW YORK. 
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. SPECIAL PROPOSITION. 
CATECHISM — M} 7HEO. AUDEL & CO., 
OF - New York City: 
RICITY | an He , Send me, postpaid, ‘‘Hawkin’s New Cate- 

| thism of Hlectricity.” 

ELECT Engineers desiring a practical book on every- -day electrical practice § | ‘ E. : . 
: nelosed find One Dollar to cover first 
| @ will find that this book fills all requirements, as it treats fully upon payment, If the book proves as advertised, 


A | * Dynamos, Motors, Wiring, Electric Lighting, Bell-fitting, Electric Bat- 
teries, Telephones, Electric Elevators. Pumps and Railways. It isalso & 
PRACTICAL in itself a dictionary of Electrical Words and Terms. The volume is 





I hereby agree to send you the remaining 
dollar within 30 days. 



























| bound in handy pocket-book form, red leather, gilt edges and gold titles. & Name 

TREATISE | It has 550 pages of up-to date information and is fully illustrated with > 
pee ¢ 300 cuts. 0 pO et ere 
—— This work will be sent postpaid upon receipt of $2 00 to any address 

in any part of the world. To the patrons of the ELEcTRicAL REVIEW = — 
PRICE it will be supplied, if desired, on easy terms of payment; 7. e¢., Sede aadeaa te 

$1 00 with order and $1 00 in 30 days. Send remittance by Post-Office rT c 
$2 00 or Express Money Order. Book will be sent on first payment. ee ee ee 

° ’ 








Corner 13th St., NEW YORK. 





“.e-CATALOCUE SENT UPON REQUEST... 
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H. N. FENNER, President. J. F. BLAUVELT, Agent. RUSSELL W. KNIGHT, Treasurar, 


NEW ENGLAND BUTT COMPANY, 


MANUFACTURERS OF 


MACHINERY FOR INSULATING ELECTRICAL WIRES, 


Cable Covering Braiders. 








Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. 
FINE CASTINGS A SPECIALTY. 


304 PEARL STREET, - - - - PROVIDENCE, R. I., U.S. A. 
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“> SMALL ~e)_ me me cy | EUGENE Given Free 
@), SPRINGS WE ARE SELLING i a 
it ’ Eugene Field Mone:neng 
4, 5 Y pescRIPTion FIELD § any amount desired supe 
~~) or EveER 5% © $ 8.00 Electric Bell Outfits for.......... will entitle donor ‘te is 

MADE BY NE z 21.00 Teleph . Sete, for........ Bi daintily artistic volume. 

12.00 Fan ‘Motors, with Batteries, for. 6.95 ““PlELD FLOWERS" 
—— 8.00 Electric Hand Lanterns for...... ¥ | (cloth bound, 8xli), is a 
Ti L AC e 10.00 a socoage —- for...... HY} A $7 00 cortiiente wt, gabecr iption 
8.00 Medical Batteries for.,........... . . OMtaInsa 
E ‘AL prisToLConn, Us Necktio Light. SS 5.00 Electric pees the genuine, for.. 2 + pencoes Po te 

ae c- wae ec .00 Necktie Lights BOOK works and i iy f 
@ et corn galt ° f N I ch e—e Lamp,with Battery. 1000 delivery. “6 a $6 
OY lll > Coy? $ Telegraph Outfits, complete, for....... 2.25 ho eens fort @ nob cone 
7 > en) 2 Miniature Electric Lamps EP ines - 40 tury. Handsomely || greatest artists this book 
= $6 Electric Bicycle Sewing Machine Motors for..........++ 6.00 Illustrated by thir- | could not have been :an- 
FLAT OR ROUND WIRE,STEELOR BRASS. 2 Lights, $2.45 Ail Electrical Books at low prices. ty-two of the ufactured for less than 
< indersell all on Everything Electrical. | Artists. . Th Fund ted is di- 
COLD ROLLED STEEL & oe | wien acest between the eats ee the late E peg 
ELECTRIC WORKS, CLEVELAND, O. Field and the Fund for the building ofa monument to 
KEPT INSTOCK, .003 TO .049 IN. THICKNESS. OVELTIES AND SUPPLIBS. | I the memory of the beloved poet of childhood. A.l'ress 
SPRINGS ENAMELED OR PLATED. _ MBADQUARTERS FOR ELECTRIC N |] EUGENE FIELD MONUMENT SOUVENIR tuNo, 

; 

SEND SAMPLES AND WRITE FOR QUOTATIONS, Agents wanted. Send for New Catalogue just out. | (Also at Book § Stores) a 80 Monroe St.. | Chicago. 

you postage, ic) cts 
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CARY SPRING WORKS, eer ee 7 : 
240 & 242 WEST 29th STREET PRS 
NEW YORK CITY. | ; Ler < 84 
Manufacturers of 1 iad es . it 3 
a, WIRE and SPRINGS rs | | QI 
For Machinery, Motors, Clocks, ah) SS we 
Cap Music Boxes, and all kinds of & : sae 
Electrical Purposes. | 5 i E C Tt R ‘ C faye 
iz i aA > f 
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THE BAIRD BALL-BEARING CHRONOGRAPH. MEG CO 


THE ONLY RELIABLE TIME STAMP. 

This time stamp is especially adapted for office use in stamping mail, tele- 
grams, time of receipt and filling of orders, etc. 

By means of a simple attachment and ticket form, this machine can be 
used in the workshop or factory as an employé’s time recorder, or for timing 
workmen on special job-work. 

Suited for street car companies at transfer points in stamping tickets and 
for toll stations and telegraph companies. Elapsed time can be mentally fig- 
ured at a glance. 

Machines cheerfully sent on trial—sale to depend on merit alone. 

For circulars, prices and further particulars, address 


BAIRD-CHANDLER MFG. CO., 113 Clinton Street, Chicago. 








DESIGNERS 
ENGRAVERS 


By ALL METHODS 


Electrical Machinery 


| and Apparatus 
A SPECIALTY 


GET OUR PRICES AND 


ELECTRIC AIR HEATERS 


Lys 
rr ¥ 


ws 





SPECIMENS BEFORE BUYING. 
Send for Price-List and be ready for the Fall 
trade ; you will have orders for them. 


THE BROWN-BIERCE Manufastured only by a le 
ereiereri femme (merican Electrical Heater Co,| (if uum ae 


DAYTON. OHIO. 
DETROIT, MICH. 
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+" CARBON FAGTORY 


described and illustrated in this issue of the ELECTRICAL REVIEW, is based on 
data gotten about our new plant. It is the most modern in equipment, opera- 
tion and system of all carbon manufactories in the world. We don’t want to 
be considered vain, but when money, energy and experience accomplishes a 
result, the world should be told. 


CAH HBOni 


November 29, 1899 
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‘ , iE tS EAE 
€ We are now introducing these brushes as the most perfect ever made. They are 

€ produced under the direct personal supervision of Mr. J. 8. Speer, who was for 

& nine years a manufacturer oi carbon brushes at Sandusky, O., which is the 

€ Company’s guarantee of the first-class nature of its products. 

é: 

© Saar SPEER CARBON 6O., St. Mary's, P 

€) 1. Ss. SPEER, Gen. — ees ny ’ ary S, d. 

4 
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4 Catalogue No. 11 Now ges 350 PACES. 
OMANEWPTAN ELECTRICAL SUPPLY COMPANY, ALL KINDS OF ELECTRICAL GOO 
’ WE MANUFACTURE MOST OF THE GOODS FOUND IN ay CATALOGUE. 


32 CORTLANDT STREET, -0e SEND FOR CATALOGUE.... 





Pivoted Armature Bells. 
1,000,000 sold during the past 


12 months. 
Finely Finished 


Cast Gongs. 


Mesco Dry Battery. 


Acknowledged the Best Dry Cell 








Manufactured. 
“t E Telephone Outfit, 
Price, each, 40c. 5 No. 14. 

| Improved Steel Lever Key (with legs). 


fee ihe itn abs, tein A, SI. Si, LR SI LO A 


Standard size, 24g x 614. 


We make all sizes. 





Desk Telephone Outfit, 
No. 18. 


Price.......+.-$9.00 


We make a dozen different 
Telephone Outfits. 


With our high-grade carbon 
transmitter, which will be 
sent on approval to respon- 
sible parties. 


Price, with 2 cells, Mesco 
Dry Battery, $11.00. 


Price, each, $1.75. Without Legs, $2.00. 








Pony Telephone Receiver. 


Retail price, 90 cents. 


Union Lightning Arrester 
(with plug). 


Nickel Plated 











Iron Box Bells, 
No. 97. 


24, 3, 84% and 
¢inch. 
Special Prices. 





Telephone Receivers. 








Dittmar Pocket Battery 
Gauge. 


Will register the strength 
of open or closed circuit 
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SHIP” 


‘HIGHEST GRADE 
IMPORTED 


CARBONS 


YOU NEVER KNOW 


WHEN YOU ‘HAVE THE BEST UNTIL YOU HAVE 
TRIED THEM 


ALL 











TRY OUR CARBONS 


AND 


YOU WILL STICK TO THEM 


SAMPLES AND PRICES FOR THE ASKING 





WE KEEP A LARGE STOCK OF 


ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION 








CHIFF, JORDAN & LO, 


232-234 GREENWICH STREET 


NEW YORK CITY 





WHEELER REFLECTORS. 






Viera Ui ee Se ee ae iil 
Ne) se) ) 
No. 85. 


Silver-Plated, Corrugated Glass Window and Picture Reflectors. 


This style finds use where a compact and unobtrusive reflector is required for 





window illumination. It is placed at such an angle that the light will be thrown down 
to fill the window, giving a strong, even light, the source of which can not be discovered 
from the sidewalk. 


For Picture Lighting this style of reflector is sometimes finished inside 


with white enamel, a less powerful light being desirable for many pictures. 
Both styles are made to order, in lengths to suit customers. 


SILVER-PLATED MIRROR REFLECTOR. 


Se) 
a_i 





No. 564. 


For use where a powerful light is wanted on a small space. Lined with silver- 


plated, mirror-plate glass. It increases the light from twelve to fifteen times. Excellent 


for show-windows, macbines, work benches, etc. 
Send for catalogue, illustrating every variety of reflectors, with prices and all 


information. 


WHEELER REFLECTOR CO., 


BOSTON, MASS. 

















MAGIC LANTERNS 2n¢9 SLIDES 9 
CONDENSED CATALOGUE FREE 
RILEY BROS. I6 BEEKMAN 5T. NEW YORK. 





Vy 








ISTEREOPTICONS 




















WATER WHEELS 


For Heads of of 3° Feet to, 2000 Feet. 


ELECTRIC POWER “AND “LIGHTING PLANTS. 


Recent tests at Holyoke, given below, enable by to guarantee 
The Largest Power ever obtained rom a wheel of the same a 

speed_ ever hig 
running 
possible 












Test of a 46 in. 


rf 
178. 








JAMES LEFFEL & CO., Springfield, Ohio, U. S. A. 


CAN WATER-WHEELS BE GOVERNED? 


If you will give us a description of your water-wheels and 
how they are set, we can refer you to a piant similarly arranged, 
where our governors are in use. Our governors are now being 
used to regulate over 

SEVENTY-FIVE THOUSAND HORSE-POWER 
of water-wheels in this country alone. We sell our governors 
with a POSITIVE GUARANTEE 
that they will give a better speed regulation than any other 
make of governor. 


LomBARD WaTER-WHEEL GOVERNOR Co., 





61 Hampshire Street (Roxbury District), BOSTON, MASS. 
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SHAPE OR Dearce oF Hanoness, FOR ALL PURPOSES, 
BAKER & CO., 
406-410-419-414 N, J. RAILROAD AVE, NEWARK, N. J, 
——S==_== We ol a bat bem a” 








Scrap and Native Platinum Purchased. 





KARTAVERT 


Pp © SD Spe San | SS © 5D Ems a ie © 59 5) tas 


HARD AND FLEXIBLE. IN SHEETS, RODS AND TUBING. 


ilway dust guards, Washers and 


THE KARTAVERT MANUFACTURING C0, 


Pr. O. BOX 625 


Wilmington, Del. 









Standard tor 


Y ELECTRICAL COMPOUNDS. 
ears. ARMATURE AND FIELD-COIL VARNISH. 
INSULATING TAPE. 
RUBEROID MOTOR CLOTH. 






MANUFACTURED BY 


THE STANDARD PAINT COMPANY, 


81-83 John Street, N. Y. 





WRITE FOR PARTICULARS. = |. =  __ GHIcAGO OFFicE, 





THE WYCKOFF GREOSOTING CO., 


WILLIAMSPORT, PA. 


WYCKOFF WOODEN CONDUITS 


Also Poles and Cross-Arms. 


3--Electrical Catalogues--F REE 


“LIGHTING,” “TELEPHONE, ‘HOUSEHOLD SUPPLIES.” 


nt Free ean 1. STEWART & CO., vaoN. wth L le Oa cf, 





















phen CO. INC. 


1335" GOLUMB! 1A AVE CHICAGO ILL 


DiD YOU EVER SPILL YOUR ACID BOTTLE 2/4 





Send for our Bulletins, 3002 and 3003. 


SWITCHBOARDS, TABLET BOARDS AND CUTOUTS. 


SVVITOCHES, 


ALTERNATING CURRENT POWER MOTORS. 
THE EMERSON ELECTRIC Mré.Co., St.Louis, Mo. 


You 





Should 


See 4 
last issue and next issue of ARREN [ ‘ 
this journal, if you are inter- a er 


ested in alternators.— SANDUSKY, OHIO, u.s.a. 
Warren 


Alternators. 


=m, _NEW DIREGT-READING 
. OHMMETER 


ELECTRICAL INSTRUMENTS, 
AUTOMATIC SWITCHING DEVICES, 
SPECIAL MACHINERY, 
py AND BRUSHES, 
ARC LAMPS. 


Eee, 
> aun persis Electric Specialty Company 


123 Liberty Street, New York. 
Telephone, 126 Cortlandt, 
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: »§ CARBONS 
The ‘‘Electra”’ 


Carbons are the 
recognized 
standard 

UNEQUAL Ne QUALIT* ys 
all the AND EFFIC ES 


world over 


anata 





HUGO REISINGER ''8Roa0way NEW YORK. 
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CARBONS 


There are no 
Carbons better 
than the 
“Electra”? and 


none 


BEEPLEELLLES 


“just as good” 
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THE BALL & WOOD HIGH-SPEED ENGINE 


is noted for its smooth and silent running, and its extremely 
low cost of maintenance. It is recognized as the standard 
engine for electric light and railway plants. Ball & Wood 
engines are made in all types for all services requiring the 


ny 


a a la i | 




















best economy and efficiency. 


Works, Elizabethport, N. J. 


THE BALL & WOOD CO,, 


120 LIBERTY ST., NEW YORK CITY. 
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SEAM PUMPS, CONDENSERS 


CATALOGUES AND PARTICULARS ON REQUEST. 
M. T. DAVIDSON, 


43-5: Keap Street, Brooklyn, N. Y. 133 Liberty Street, New York City. 
30 Oliver Street, Boston, Mass. 


NowELTY ELeEctTric Go., 


PHILADELPHIA, PA. 


Okonite Insulated Wires. 

Medbury Overhead Railway Material, 
Changeable Electric Head lights. 

Globe Metal Works’ Trolley Wheels. 

P & B Electrical Compounds. 

Perkins Incandescent Lamps. 

Schiff, Jordan & Co.'s Ship Cored Carbons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 





Agents for 





THE BEST LUBRICATOR IS THE CHEAPEST. 


Trot'vr’s Mona Commutator Com- 
pound .s the most eaten lubricator, 
the ony article that is gu: teed 
8 op arking. 
large electrical p 





its 

throv “,out the United States and LONDO PARIS. 
Canu: It puts that beautiful lustre N. * 
on y commutator, lubricates the 
brush... and keeps the surface in 
that \ sndition that you have long 
soug' to obtain. S away with 
the | « of sand paper or any other : 
mate | that wears ous or destroys bd 
its s face. If you want your 7 RO 7 iz / 
mach .e to run noiseless and spark- i 
less, {28 obtaining your equilibrium / 
_ ) ‘etness,you will certainlyadopt | 
The Bain Rll in sah om f "4 Mf UND 
anal ze, 

OF wi at oi supply Totses t nough: \ 
out th ni 
cut nied Sete a ample NEW YORK 





m ed free on “appitoataes, with 
direc! ons for use, by addressing 

TXOTTER’S MONA MFC. Cu., Ltd., 320 Broadway, or MESSRS. COLDMARK & 
WALACE, 121 Worth Street, New York City. 


Satisfaction guaranteed or money refunded Teleph Call, 1962 Franklin 





EFF ‘SIENGY GUARANTEED. 





PRICES REDUCED. HIGHEST POSSIBLE GONDUGTIVITY. 


Write us, stating size, 
and let us quote you and 
send you sample. 

Our prices will save 
you dollars. 


TROY, OHIO. 





OKI ELECTRIC SPECIALTY MFG. CO., 





—— DUPLEX COMPOUND ENGINE wo 
DIRECT-CONNECTED GENERATOR 


A coa’-saver of the most practical kind and the most 
remarkable of recent engines. 

Don’t fail to investigate if you are interested. 

We furnish complete equipments, consisting of en- 
gines, generators and motors of our own manufacture. 


> AMERICAN ENCINE CO., 
BOUND BROOK, N. J. 
New York Office: 96 Liberty Street. 


[Xun GA APHITED FOR TROLLEY GAR SEARS. 
WOOD GREASE 


ABSOLU 
‘Lasts three times as long as any other lubsicant.” 


PREVENTS To D 
Jos. Dixon Crucible Co., | 7 
ELECTRIC HEATING 


Epwin J. Houston, Ph. D., and A. E. Kenne ty, Sc. D. 
(Electro -Technical Series.) 














































CONTENTS. 


Cuaprer I.—Introductory. II.—Elementary Principles. III.—Electrical Heating of Ea 
Conductors. IV.—Electrical Heating of Covered Conductors. V.—Fuse Wires. 
Electric Heaters. VII.—Electric Cooking. VIII.—Electric Welding. IX. ac 
Furnaces. X.—Miscellanevus Applications of Electric Heating. 





Cloth. 290 Pages. 86 Illustrations. Price, $1.00. 





The comparatively new art of electric heating has shown so marked a 
development during the last decade that public attention has naturally been 
directed to this branch of electrical science. The wonderful development in 
electric street railways has naturally resulted in the introduction of electric 
heaters on electrically propelled street cars. So, too, the extended intro- 
duction of electric lighting in houses and buildings generally has gradually 
opened the way for apparatus suitable for electric cooking and heating. 
Nor has the application of stronger electric currents to more powerful heating 
effects been wanting. Electric welding and the electric shaping and forging 
of metals, and electric furnaces for the reduction of ores and for the produc- 
tion of various chemical products, have brought into prominence the thermal 
quality possessed by electric currents. The difficult problem of the electrical 
heating of conductors will also be found treated in this book in a remarkably 
simple manner. Like the rest of the series, the book requires no preparation 
on the part of the reader in mathematics or electrical science for its complete 
understanding. 

Copies of this or any other electrical book published will be sent by mail, 
postage prepaid, to any address in the world, on receipt of price. 


ADDRESS..... 


ELECTRICAL REVIEW PUB. CO. 


41 PARK ROW, 
NEw YORK. 


Ma he, hh, Ln, Mr, 


Box 2339. 
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VALUABLE ELECTRICAL BOOKS. 


ELECTRIC LIGHT AND POWER. 


Allsop’s “Practical Electric Light Fitting;” a treatise on electric 





de phd i ETT OTT On te te $1 
Noll’s “How to Wire Butidings.” - Pricd... .....2 sscecssesncsewsens 1 
Crocker-W heeler’s ** Practical Management of Dynamos and Motors;” 
Gescription aad Giventions. “Prioe ... ... ..00000000<6005%s0c0050. ] 
Buckley’s *‘ Electric Lighting Plants;” cost and operation. Price. 2 
Crocker’s ‘‘ Electric Lighting;” for the use of electricians, students 
and others interested in the installation or operation of electric 
EE, © Gs 9 siccda kee s dew see eweisadsetenes 3 
Latimer’s ‘‘ Incandescent Electric Lighting ;” a practical description 
of the Mdiepu system: “Prime. 6s... oases ccc csedscces ae SA hae 
Unwin’s ‘‘ Development and Transmission of Power from Central 
Stations;” a new and timely book. Price...................-. 3 i 
Bell's ‘* Electric Power Transmission ;” a practical treatise for prac- 
tical men. Price............ eae Se POT T erm e 25 
Atkinson’s ‘‘ Elements of Electric Lighting.” Price.............. 1 
ELECTRIC RAILWAY. 
Perry’s ‘‘ Electric Railway Motors;” their construction, operation 
RE COORNRNN. PDO. 5.6 0:5 00 ans os sean aenniadacwumneoaes 1 
Merrill’s “‘ Reference Book of Tables and Formulas for Electric 
Street Railway Engineers.” Price...............scecsecccees l 
Trevert’s ‘‘Electric Railway Engineering ;’ embracing practical 
hints upon power-house, dynamo, motor and line construction; 
for the wae of atuMente. © Piet. oi os. iis ones ete cess vevisess 2 
TELEPHONE. 
Allsop’s **’lelephones: Their Construction and Fitting.” Price...... 2 
Hopkins’s ‘Telephone Lines and Their Properties;” design and con- 
peti ar Orie met. Pn vir ss vee seca ites seosesanenes 1 
Poole’s ‘*‘ Practical ‘Telephone Hand-Book.” New edition. Price... 1 
Webb’s ‘‘ Telephone Hand-Book.” Price............ ..eeeceeeees 1 
Haskins’s ‘‘'l’elephone ‘Troubles and how to Find Them ;” a com- 
plete hand-book for telephone inspectors. Price.............. 
—— ‘Telephone Systems of Europe;” new and very complete. 
gp OE COE CT, OE Ne OT LOI 4 
Preece & Stubb’s *‘ Manual of Telephony.” Price................. 4 
Houston & Kennelly’s ‘‘ Electric Telephony.” Price...... ....... 1 
Cary’s “ How to Make and Use the Telephone.” Price.......... l 
X RAY. 
Meadowcroft’s ‘‘A B C of the X Rays.” Price................. 
Thompson's ‘‘ Roentgen Rays and Phenomena of the Anode and 
Cathode.” Price..... pil eke ek csetpls eer eietale sas iota ieee eee Paes 1 
Morton & Hammer's “‘ ‘The X Ray, or Photography of the Invisible.” 
ag ecg OT ee en 
Trevert’s “Something about X Rays for Everybody.” Price........ 
Norrie’s “Ruhmkortf Induction Coils.” « Price.... .............. 
MISCELLANEOUS. 
Gnehing’s ** Standard Witte.” PR6s sos coins cvncesss asicereienys 1 
Thomson's ‘‘ Dynamo Electric Machinery.” Price............... 6 
Meadowcroft’s ‘* A B C of Electricity.” Price.................. 
‘Tesla’s ‘‘ Experiments with Alternate Currents of High Potential and 
High Frequency ”“—A Lecture with biographical sketch. Price. 1 
Edison’s ‘‘ Life and Inventions;” by W. K. L. and A. Dickson. 
inte AE TET re ee ee 4 
Trevert’s ** How to Build Dynamo Machinery.” Price............. 2 
Parkhurst’s ‘‘ Electric Motor Construction for Amateurs.” Price... 1 
Benjamin's “‘ Age of Electricity—From Amber-soul to Telephone.” 
POD 6. ckconwe er cavnees diseases es bes heues snake ceetabies es 2 
Foster's ‘‘ Central Station Bookkeeping.” Price.................. 2 
Houston’s ‘‘ Dictionary of Electrical Words, Terms and Phrases. ” 
i en err eS 5 
Kteplogle’s ** Electricity and Water-Power.” New. Price......... 1 
Avyrton’s ‘‘ Practical Hlectricity;” for first year students of electrical 
emeimeeting. “ew, * BU. «<i es 6t055.06. wesnecececocweteres 2 
Grier’s ‘* Note-Book of Wiring Tables;” How they are made, and - 
how tv use them. Price......... so smiale iets loieieielole meio iis ete 1 
Hawkin’s *‘ New Catechism of Electricity.” Price...... ere re eae. 





All of these books sent prepaid on receipt of price. Address 


ELECTRICAL REVIEW PUBLISHING C0., 


P, O. Bex 2339, 


00 
00 


00 


00 


50 
50 
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25 
50 
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41 PARK ROW, NEW YORK. 
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FOR THE YEAR 1900 
Jelephone Hlagazine 


WILL CONTINUE TO BE THE BEST AND 
ONLY PAPER IN THE TELE- 





Limited Trains | 


between 


PHONE FIELD. Boston, Cincinna!?, 
Interesting and instructive, finely illustrated articles on New York, Chicago, 
EXCHANGES AND APPARATUS, Washington, St. Lous. 
LINE CONSTRUCTION, Indianapolis 


SWITCHBOARDS, 
SIGNALING DEVICES, 
TELEPHONE TROUBLES AND 
HOW TO FIND THEM, 
And many other valuable features will appear 


regularly and add to the ever-increasing 
fund of telephoné literature. 


Route 


4 


New York Central aid 
Chesapeake & OhioR .. 


W, J. LYNCH, 
Gen’t Pass. and Tht. Agt. 


W. P. DEPPE, 
Asst. G. P. and T. A. 
pee aye CINCINNATI. 
Electrical Engineering Publishing Co. 3 


a 
IF YOU CAN AFFORD to spend 


Eight Cents a Month 


For the best Telephone paper, send us 


A DOLLAR BILL 214 the paper will reach 


you regularly for a year. 


Sample Copy for stamp. Newsdealers sell it. 





























735 Marquette Building, CHICAGO, U. S. A. ed 
e on Sockets, Receptacles, Ros- 

This Trade=-Mark ettes, Mains and Branches, 

Edison Cut-Outs, Knife 


Switches, 
Jenkins Snap 
Switches, etc., 


PHILADELPHIA 


Guarantees Satisfaction 
H. T. PAISTE CO. 


A World of Knowledge. 


One Million Facts, yt vt 
Figures and Fancies for 


ONLY (cts. $3%6 poor 


$3.00 BOOK. 


Tells all about our Country, Lange 
its Use and Misuse, Poetry and General Lit- 
erature, Industry and Commerce, Money and 
Finance, Plain Law for Plain People, The 
World and Its Ways, etc., ete. The grandest 
book ever offered for the money. It answers [aR 
thousands of questions, the solution of which [acy 
is a matter of daily need to business men. 
The book contains 500 , Size 94 by 6 
inches. Sent upon receipt of 75 cents and 
20 cents to pay postage. If it is not exactly 
as represented and a wonderful bargain, return 
it to us and we will refund your money. Send 
for illustrated catalogue quoting special prices 
on books, Address 


THE WERNER COMPANY, 
diblishers and Manufacturers. Akron, Ohio. 
'The Werner Company is thoroughly reliable.]—Editor. 





CHICAGO 











“flonstruction # Repair of Gommutators, 


BY L. C. SHARPE. 
Twenty-nine 314x6-in. pages with 14 illustrations. 


PRICE, 50 CENTS. 





Machinists who have electrical repairs to make and who find, as so many 
do, the commutator to be a puzzler, will thank the writer many times ove! 
for this unpretentious little book. It shows the operations of commutato! 
making by a series of graphic sketches, and accompanies this with comment: 
and precautions which make the procedure entirely plain. 
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cd ke Ps ‘i Telephone Transmit 
HE CLARK CIOPHONG i TaNSMIUter’s, 
“CLARK WIRE’ FOR SWITCHBOARD, RAILWAY High-grade, practical working Transmitters, superior to all 
RE po MG LP ES 
and cables with Clark's insulation. cuiidacheny & tang tp seared at ang: sane aie OF daye aren 
inspector Boston Fire Paderwrivers: Union wea fporoughly rellable and AEE FCS SES yer pene be refunded. 
rable wire in every res MANUFACTURERS OF 
‘he Clark wire has been before the public, and in use, for the t 10 years, and has met with Interior inter-communicating Telephones. Each telephone is its 
universal favor. We tee our insulation wherever used, Aerial, Underground, or Submarine, and own central. One group of batteries for calling and talkin 
[See Seema ota meat oa wakes hats a ay a te 
XASTERN ELECTRIC CABLE COMPANY, ee ee ee ee eee oe 
HEN: A. CLARK, Treasurer and Gene 
HERE &T 8. AESts Procdent and Kiecticane” 61-63 Hampshire St.. BOSTON, MASS. SPENCER t FC C 
LECTRIGAL CU, 
163 Greenwich St., New York. 
- EQUIP LARGE EXCHANGES 
“HE AMERICAN BELL TELEPHONE (}OMPANY, Is 
Central 
125 MILK STREET, BOSTON, MASS, Bnergew : 
System =" 
E This Company owns Letters-Patent 
= | wonae3,se0, granted to Emile Berimer | MULTIPLE SWITGHBOARD. 
4 November 17, (891, for a combined The most convenient and economical telephone system ever put in use. 
ife telegra ph and telephone, coverin ga il Reduces cost pagar tag ra to a minimum. 
n forms of microphone transmitters or 


contact telephones. 





S witchboards 
T hat 
Everybody 

F  ecognizes 
Leaders 

Ln service, 
Notably 

G ood! 


STERLING 
ELECTRIC 60., 


'7'-73 ADAMS ST., 
CHICAGO, 
ILL. 
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Exc'usive Manufacturers of 


BELL STYLE APPARATUS 


FOR THE 





The Stromberg-Carlson Telephone Mfg. Company, 


72-82 W. JACKSON BOULEVARD CHICACO, U.S.A. 





Western Telephone Construction Co. 
250-254 S. CLINTON STREET, CHICAGO, ILL, 
Largest Manufacturers of 


TELEPHONES AND SWITCHBOARDS EXCLUSIVELY 
IN THE UNITED STATES. 








MAGNETO BELLS. 


Send Stamp for Catalogue of Prices. 
All Kinds and Parts of Telephones. 





MIANUS ELECTRIC CO., 


Electrical Supplies. MIANU Ss, CT. 











menaaies 


TELEPHONES 


That Look Good. 
Wear Good. 
and Are Good. 


Prices That Are Right. 














CATALOGUES ON APPLICATION. 





Central Telephone & Electric Co. 


909 Market Street, 
sT. LOUIS, MO. 
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STREET RAILWAY CO.’S EXCHANGES, 
TOLL LINES, 


POLICE AND FIRE ALARM SYSTEMS, 
WHEN EQUIPPED WITH 


EUREKA 


SWITCHBOARDS AND 
TELEPHONES 


have the BEST APPARATUS that money will buy. 


All types of TELEPHONES for 
all purposes where HIGH-GRADE 
TELEPHONE APPARATUS is used. 
Write us for our new 1900 catalogue. 
EUREKA APPARATUS has never 
been displaced. Five hundred repre- 
sentative independent companies 
using it. 


Eureka Electric Co., 


CHICAGO, U. S. A. 


FOR SMALL EXCHANGES, 





LONG-DISTANCE. 





. & 
2 
L 
ee 
Gs 
fox, 


AUXILIARY SWITCHBOARD TELEPHONE. No. 51 


THE WE: Vw CORDON 


‘LONC DISTANCE 


Adjustable Transmitter Arm 


Can be raised, lowered or swung laterally, instantly, to suit the user. 
Transmitter is held in a horizontal position always. 


A. ¥. GORDON, Patentee and Manufacturer, 


MASSILLOnN, OHIO. 
Lowest Price on Market! ! 











DIVIDENDS 


MAY BE INCREASED BY 
CONNECTING UP YOUR 


FARMERS 


OUTLYING DISTRICTS. 


Others are Making their Plants Pay Fair Interest on 





their Investments that Formerly Showed a Shortage. 


NEW FEATURES! 


ELIMINATED. 


No Listening Keys. 

No Clearing-Out Drops. 

No Ringing Keys. 

No Complications in Your Cord Circuit. 
No Delays—Always Ready for Business. 


oS Seat a eee 


WE WILL TELL YOU HOW IT’S DONE. 
WRITE TO 





261-273 Frankfort St., CLEVELAND, OHIO. 


HIGH-GRNDE NON-INFRIMGING. APPARATUS 


LARGEST MANUFACTURERS OF TELEPHONES AND 
ACCESSORIES IN THE U. S. 
SARTO 
Our new Express System is adapted for use in both 
large and small exchanges; our Express 
switchboard is a new departure and 
possesses original features, 
being the most rapid 
switching apparatus ever devised. 


Self-Restoring Drop. 
Self-Restoring Ring-Of. 
Rapid Ringing Device, 
ted in inductive metal shell, combined drop and jack in self-: ntain, 


Drops 
hard-rubber case, can be removed and replaced in one minute withou: distur 
ing connections. Each drop indicates as to whether line is working properly. 


WILL PAY A DAILY DIVIDEND IN QUALITY OF SERVICE RENDER* i). 


OUR AMERICAN SOLID BACK AMPLIFYING TRANS! (TTER 





is the most powerful instrument yet produced. Especially built for Long and Severe 
Lines, and for volume of voice transmission, distinctness of articulation, exact 1: produ 
tion of voice and durable qualities is unequaled. 

Manufacturers of full line of devices of high efficiency adapted to meet specia! ve quire. 
pista of service, including the best Bridging instruments and Repeating Coi!s on the 
market. 


OVER 700 FLOURISHING EXCHANGES EQUIPPED. 
PROTECTION GUARANTEED TO PATRONS. 
EXPERT ADVICE FURNISHED. 


CORRESPONDENCE SOLICITED, ADDRESS 


AMERICAN ELECTRIC TELEPHONE 60, 
Nos. 171-173 South Canal Street, Chicago. 


SEE OUR EXHIBIT, PARIS EXPOSITION, i900, 
MEDAL AWARDED, COTTON STATES EXPOSITION, ATLANTA, GA., 1895. 


MEDAL AWARDED, TENNESSEE CENTENNIAL, NASHVILLE, TFNN., 1897. 
MEDAL AWARDED, INTERNATIONAL EXPOSITION, OMAHA, NEB., 1898, 




















Many People 











Li a6 , 
can get Bil the I FM My dy A 
1 (x—\ ,; CIRCULARS FURNISHED. - 
Telephone Service | (= \viapvcrétecrric 
they need hima BALTIMORE. MD.,U.S.A i 








In Manhattan 


«°75 a Year 


All Stations have Standard Equip- 
ment the rate varying only with 
the use of the service 


34,000 STATIONS 


NEW YORK TELEPHONE COMPANY 
18 Cortlandt St., 952 B’way., 15 Dey St., 115 W. 38th St. 


The Ritchie Induction Coi! 


producing best results in X-Ray work are made by us expressly for this work 


ELECTRIC CONDENSERS. 


WM. MARSHALL, Manufacturer. 
STANDARDS A SPECIALTY 


709 Lexington Avenue, New York. 

















All our coils ees a spark from one to two inches above rating. It is known 
that the founder of this company invented the adopted method of induction coll 
—— in 1853, 

nd for prices and information; catalogue of fine electrical and scientific 





Instruments free. 
E. S. RITCHIE & SONS, 


Brookline. = ee -= Mawes: 
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WESTINGHOUSE 
MOTORS 


ALTERNATING AND DIRECT CURRENT MOTORS 
FOR MACHINE DRIVING. 


Secure the greatest economy with the least trouble and danger 


to operator. 





Westinghouse Direct Current Motor Driving a Pump. 


Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 


Offices : 


New York, Atlanta, Austin, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, Minneapolis, Philadelphia, Pittsburg, St. Louis, San Francisco, Syracuse, 
Tacoma, Washington. Denver, Mountain Electric Co. Canada, Ahearn & Soper, Ottawa. Maritime Provinces, John Starr, Son & Co., Ltd., 
Halifax, N.S. Mexico, G. & O, Braniff & Co., City of Mexico. Westinghouse Electric Co., Ltd., 32 Victoria St., London. 
31-p 
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OLDEST AND MOST WIDELY READ AND QUOTED ELECTRICAL WEEKLY IN THE UNITED STATES. 
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1889 


PARIS EXPOSITION MEDAL 
FOR RUBBER INSULATION. 


1893 


WORLD’S FAIR MEDAL 
FOR RUBBER INSULATION. 





TRADE MARK 














THE STANDARD FOR RUBBER INSULATION. 
OKONITE WIRES, OK ONITE TAPE, MANSON TAPE, 
CANDEE WEATHERPROOF WIRES. 
THE OKONITE CO., Ltd., 
rueatue” 20d Broadway, N.Y. 
NATIONAL ELECTRIC CODE STANDARD 
Slow Burning Weatherproof. 
“Q. K.” Weatherproof 
and Slow Burning Wire. 
Prices and Samples on Application. 
PHILLIPS INSULATED WIRE 6O., 
PAWTUCKET, 


RR. I. 











6 
SAN FRANCISCO 
32 FIRST ST. 

















COCSSBOOSOOS GOSS SSCL POODSO GE) DOOHDOOSSOOCOOCOOEE: 38 


CLUSTER REFLECTORS 








For Banks, Stores, Offices, Public and 
Institutional Buildings, Schools, Lodges, 
etc. Made of best materials and work- 
manship, and wired for from three to 
eight lamps. Estimates and full — 
mation promptly. 


I. P. FRINK, NEW YORK. 























Dixon’s Pure Flake Graphite; 


is a Blessing to Every 


Engine Room and Machine Shop. 
A small quantity added to any Oil or Grease largel - gems nies 
the finest Cooling 
Pamphlet and Sakete | Sent Free. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 


NORTON 
_VOLTMETERS and AMMETERS, 


High-Grade Instruments at moderate cost. 


Write for circular and price-list. 


THE NORTON ELECTRICAL INSTRUMENT COMPANY, 
Main Office and Factory: MANCHESTER, CONN. 
AGENTS - 


KOHLER BROS., Chicago, Ill. NEWMAN-SPRANLEY CO., New Orleans, La, 


THE STIRLING WATER TUBE SAFETY BOILER 


SAFE, 
EFFICIENT, 
DURABLE. 


Ower GOO,000 
H.-P. in Use. 























All wrought metal ; no flat surfaces 
or Stay bolts; four manholes give access 
to every tube. Quick and steady steam 
ind thorough circulation guaranteed. 


THE STIRLING COMPANY, 


PULLMAN BUILDING, CHICAGO, ILL. 








New York Office, - - - - 
Philadelphia Office, - 
Boston Office, - - 


95 Liberty Street 
- - Betz Building 
631 Exchange Building 














Insulators and Pins for 
Heavy Street Railway Cable 
work and for all electrical 
purposes. 














SEND FOR SAMPLE. 


FRED M. LOGKE, 


VICTOR, N. Y. 
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When a machine 


"Contact tha ns ‘The oa” ‘ sd act 
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SEE THAT YOUR PAGE ADVERTISEMENT IS IN THE NEW YEAR AND EXPORT NUMBER, JANUARY 3, 1900. 
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Sever vere 
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ire 
af Hi ment of LAMPS and 
od NGS New, 
FOR ALL CIRCUITS. 


PHOENIX GLASS CO. 


MANUFACTURERS OF 
They save t me. expense . and trouble. 


GAS AND ELECTRIC 
$ GLOBES, SHADES, Ete. bapa 
v OF Electric Appliance Company, 


P HAVE YOU A COPY OF OUR No. 8 CATA- 
LOGUE? IF NOT, SEND FOR IT. 





























| 
— | CHICAGO. 
“ittsburgh. New York. Chicago. | Wruiarp L. CanDEE, | Mgrs. GEo. T. MANSON, Gen. Supt. America’s Largest Electrical ‘ upply House. 
3 H. DURANT CHEEVER. W. H. Hopains, Secy. (Makers of Eaco Tape.) 
oo | 
prea | INDIA AND AMBER = RIGENE MUNSELL 








Kgs . | 1889 
és | PARIS EXPOSITION WORLD’S FAIR & (0,, 
MEDAL FOR MEDAL FOR 218 Water Street, 
‘AMPS AND TRANSFORMERS © RU82ER !Nsutation 1 7 RUBBER INSULATION m - ‘Lake Street, 


TRADE MARK 
JEW YORK & Ot a Sonne, | THE @TANDARD FOR RUBBER INSULATION. In apy shape or pattern write for Samples & Prices 


New York Ovrws: _ | Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE 
3 THE BRISTOL CO. WEATHERPROOF WIRES. Write for Prices. r  YARARIDGE 
WATERBURY, CT. ' |THE OKONITE C0., Lid., 253 Broadway, lew York, | ' 


ECORDING VOLTMETERS 


tee 3 RECORDING warTMetens \ 
Recuane uae. CONDUIT & CABLE COMPANY, ‘S 
\ ff PAY FOR aren ome Manufacturers and Patentees of : 
<= SEND FOR CATALOGUE. | PAPER INSULATED GABLES and WROUGHT-IRON 
American Vitrified Conduit Co. S| CAM BRUSHES 


VITRIFIED GLAZED CONDUITS. 
































UNDERGROUND CONDUIT SYSTEMS. : Cables in Use in United States, Canada and the British Isles. | FOR AL 
General Office, 39-41 Cortlandt St.. NEW YORK. MAIN OFFICE: re { Few, Chicago, Ill. KNOWN “services. 
TIMES BUILDING, NEW YORK. anches: ») ames B’ld’g, Boston, Mass. WRITE FOR PRICES. 








X-RAY eens! 
= "sgenurest: MONTAUK MULTIPHASF CABLE CO. "inwoceweo samen 
g Sunes taiitediares de- SANDUSKY, OHIO. 
ew C.F. SPLITDORF, Oniy Fire Detectiwe Cable May ior & Engiand Philadelphia, Pa. ) 
Smith & Wallace, Bosto -Sales Agts. 


_17-27 Vandewater Street, New York See Description on inside page. 100 ROM DWAY, NEW YORK CITY. | joshua Hendy Machine Ge., tam Francizce, Col.§ 


yy AMERICAN ELECTRICAL WORKS | , 4, STANDARD UNDERGROUND GABLE COMPANY, sz 


PROVIDENCE, R. I. HET ELTSTRIG GABLES, »~®8S2 CONDUITS, "Rescesse 


6423 The aa 
HIGH-GRADE RUBBER WIRES. TELEPHONE, TELEGRAPH, 


Bare and Insulated Electric Wire. WEATHERPROOF ELECTRIC LIGHT AND POWER. ~” sees ite. 


LL ut W WIRES NEW CODE STANDARD, 


aueneuse: NEW YORK INSULATED WIRE COMPANY, 


CHICAGO, 320 Dearborn Street. 
SAm PRAMOIBOO: #1 Floss Buiding. Main Office, 13-15-17 Cortlandt Street, New York. 


PARANITE RUBBER COVERED WIRES AND CABLES, 
UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE. 
J) TELEPHONE, TELEGRAPH AND FIRE ALARM CABLES. ALL WIRES ARE TESTED AT FACTORY. 


Indiana Rubber and Insulated Wire Co., 
JONESBORO, IND. 





















TIME IS MONEY. 


Don’t waste it trying to find a rheostat 
equal to a C, & H. 
THE CUTLER-HAMMER MFC. CO. 


70 W. Jackson Boulevard, Chicago. 
136 Liberty Street, New York. 


‘he lMurare of theostate inthe worlas || The MORRIS DROP-FORGED ONE-PIECE RAIL-BOND. 


WARREN ELECTRIC & SPECIALTY CO., | 















































INCANDESCENT er cca ge MOTORS, 


SRANED MORRIS ELECTRIC CO., “(i tuiters'” (5 Cortlandt St., NEW YORK. 











oe 
WARREN, OHI0, U. S. A. No cnet — 98% conductivity - 
.. MANUFACTURERS.. No electrolysis in the terminals of 
4 4 | No disintegration of ence bak 

" joints. Bonds for any size, Wie D = 
Easy to apply. shape or section Wy, NERCRDI/M A : 

| Long life. of rail. AMD 7 i 

| Proper price. 4 
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Central Clectric Company, 


General Electrical Material, 
_ 264°270 Fifth Avenue, 
CHICAGO. 
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The General Electric Company’s 
NEW TYPE OF ALTERNATOR. 















Without change of adjustment this type 
of alternator gives accurate automatic volt- ° 
age regulation when loaded with lights, 
with motors or with a combination of the 
two, while the compounding of all other 
alternators requires special adjusting for 
similar loads. 
Write for Bulletin 4206. 


Se 
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7s-Kw. GE. Compensated Revolving Field Combined Alternator and Direct- 
Coupled Exciter. 


The General Electric Company, 


MAIN OFFICE: SCHENECTADY, N. Y. SALES OFFICES IN ALL LARGE CITIES. 
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TRE mFERAL AAR 


“FEDERAL SALT” 


(PATEN’TED.) 


ADAPTED TO ALL OPEN-C/IRCUIT BATTERIES. 





\)\ FEDERAL SALT, used in Carbon Cylinder Batteries, gives 33¢ MORE | 
\ CURRENT and 33% LONCER LIFE than Sal ammoniac. 


A ‘Py wnt N) 
% > ES : a8 || & 
<td 7905 y 
Packed in Boxes Only. 

















ABSOLUTELY NO CRYSTALLIZING SALTS. italia teenie 
ALI. DEALERS. SOLD IN BU LK. 
mane BY Gives more current, lasts longer and is 
h h l iac. 
FEDERAL BATTERY COMPANY, || °"<*Pevemacite™ can be used in alt bat- 
{i Pine Street, NEW YORK. teries. 


seeeseeeeoesoeoeos 
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ESTABLISHED 1878. 





J. H. BUNNELL & CO,, 


76 CORTLANDT STREET, Corner Wasnincton Street, NEW YORK. 
EVERYTHING ELECTRICAL 


WE ARE HERE TO FILL ORDERS FOR 
RIGHT PRICES. cee ene ee 


Prompt Attention Given to All Inquiries and Orders. We shall continue to deserve the Honored Distinction of being the 


Makers of the BEST TELEGRAPH INSTRUMENTS ON EARTH !! 


They are the Acknowledged Standard of the World. We have just issued a new TELEPHONE CATALOGUE AND MANUAL OF 
TELEGRAPHY. Send for a copy, and mention this paper. 


J. H. BUNNELL & CO., 7° conicincrosn, NEW YORK. ; 
° VVUVVVVVVVVVVVVVFVVVVVvVvy 


THE BEST TESTIMONY IS A DUPLICATE ORDER. 


THE UNION TRACTION COMPANY, OF PHILADELPHIA, 
Installed its First Battery of 


CHLORIDE ACCUMULATORS 


In July, 1896, 
And has recently contracted for Four Additional Battery Plants. 
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The Electric Storage Battery Co., 


19th St. and Allegheny Ave., Philadelphia, Pa. 


SALES OrFices: New York, 100 Broadway; Boston. 60 State St.; Baltimore, Equitable Building ; Chicago, Marquette Building; 
San Francisco, The Parrott Building. 
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You Furnish 
the Plant, 
We Make it Pay. 


eH HF 


We remodel old and unprofitable electric 
lighting and railway systems. 

Pay the cost from increased income by 
our plan. 

Write for particulars. 


me He Hm 


HAYS CONSTRUCTION COMPANY 


ENGINEERS, 


DAVY BLOCK, - TROY, OHIO. 
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lart 


Snap Flush 
Switch 


With Rectangular Base 
Will Fit Boxes 
Used for Push Flush Switches 


Sold by Electrical Supply 
Houses Everywhere 








WITH PLATE REMOVED. 


Trade numbers are: 
601, Single-Pole. 
602, Double-Pole. 
603, 3-Way. 

604, 4-Way. 


Also made up 


as Illustrated Catalogue, Prices and any 
‘ . 9 desired information will be furnished upon 
‘‘Electrolier, fant. 

See our 

Catalogue, page 8, 

and a The Hart " 
INO: Det» ius'at Hegeman. Mfg. Co. 

See Catalogue, : 

page 11. a - Hartford, Conn: eae 
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THE 
ONLY 


STORAGE BATTERY 


THAT CAN BE KEPT IN STOCK, 
FULLY CHARCED AND ASSEMBLED, 
WITHOUT DETERIORATING. 

A highly efficient 


storage battery for 
open or closed circuit 
for 


VOLTAGE, Open Cir. 2.5, 
Closed Cir. 2.35. 


CAPACITY, Amp. Hrs. 5. 
DISCHARGE RATE IN AM- 


PERES, Normal 34, Safe Telephones, 

Max. 1, ny * 
RECHARGE RATE, 144 Amp. Fire Alarm Signals, 

tor Hb tos. Large Annunciators, 
WEIGHT OF GLEMENTS, 

1744 02. Small Motors, 


WEIGHT OF CELL COM- 
PLETE, 2 Lbs. 1 Oz. 


HEIGHT OF BATTERY CELL, 
6 Ins. 


HEIGHT OF BATTERY CELL, 
including Binding 


Small Lamps, 
Dental, 

Medical and 
Laboratory Work, 


Posts, 6 Ins. 
DIAMETER ACROSS THE Fx rie 
TOP, 3 Ins. Sparking Gas and 





Gasoline Engines, 


No. 2. 


Cut 4 Size. 


U. S. BATTERY COMPANY, 


253 BROADWAY, NEW YORK. 
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STANDARD THERMOMETER & ELECTRIC CO., 


Main Office, PEABODY, MASS. 


CuicaGo OFFICE, 222 Fullerton Ave. 
Geo. H. Strout, Resident Mgr. 


General European Agents, H. M. SAnMony & Co., Ltp., Lonpon. 


ARC LAMPS (€tnctosen’ 


FOR ALL CIRCUITS. 


THE UPTON “MIDGET” ENCLOSED ARC. 


BEST IN THE MARKET. 
STEADY WHITE LIGHT. 
Single or Double Globe Arrangement. 


No Parts to Wear or Get out of Order. 
BURNS 125 to 150 HOURS. 





Send for Bulletins “Series B.” 


AGENCIES IN ALL THE LARGE CITIES. 








> 4 Mo. 370. 
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Michigan Electric Company 


DETROIT, MICHIGAN 





Bryant-Edison Sockets 
K-W Rosettes 
Switches 


AND 


Cutouts 


MANUFACTURED BY 


The Bryant Electric 
Company 


WRITE FOR OUR BRYANT CATALOGU 
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No. 9823. 





THE MICHIGAN ELECTRIC COMPANY 


(Micuican’s Great Evectricat Suppty House), 


Detroit, Mich. 


ypevvvvv—vvevvvvvvvvVvVvvVvVvVvVvVVVVvVVTVVVTVTVTVVV—GVCVCCCrv—rr™—e'°vre+r’vr=VYVrVuYVvVyVyYyVYYVVYVY*. 
i i i i hi ha hh ha ha ha hi ba a ha ha ha ha ha ha ha ha bn ha hi ha hi hi hi hi ha ha ba ha hi ha ha hi hi ha ha a ha ha a hi hi hi hi ha hi a hi hi hi hi hii hh 








Ppewveveveeee eee Cee eee 








NEW TYPE 
SUNBEAM. 


220 Volts. 8, 10, 16, 32, 50 
Candle-Power. 


We make a specialty of 
High Voltage 
Incandescent Lamps. 


Catalogue 1-S gives complete des- 
cription and illustration of the New 
Type Sunbeam Lamps, made by new 
machinery and latest improved 
methods. Every lamp exhausted 
individually. 





WESTERN ELECTRIC COMPANY 


CHICAGO. NEW YORK. 


MANUFACTURERS AND DEALERS, 


Electric Light and Power Apparatus, 
Arc and Incandescent Lamps, Wire, Cable, 
Telegraph, Station and [easuring Instruments, 
Electric Light and General Supplies. 


LONDON, ANTWERP, PARIS, 
79 Coleman Street, E. C., and 33 Rue Boudewyns. 46 Avenue de Breteuil. 
North Woolwich, E. ; 
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TO GET OUR DISCOUNTS 



















‘ = —concentrate the 
‘We will sond this adjustable table lam; liekt of light eee 
‘ Pe light is needed—by 
add: in the U.S., 3 
ber quer nals rae eecece “e2. 95 using an 


Espersen 
Adjustable Shade Lamp 


Adapted to use at any desk, table, piano, type- 
writer, bench, etc., where incandescent electric 
font is obtainable. Increases light 50 per cent. 
Adjustable to any position. Completely shades 
the eyes. Handsome —————— 
illustrated. cata- & 
id ine 
ts d ron te 
agents desi in 
eachcity. Address 


PACIFIC 
ELECTRIC 
co., 


Dept. A, 
La Crosse, 





IT WILi PAY DEALERS 
G3asiLusAQGV AISGCIM SIHL NO 


DSR OMAN 











SHADE LAMP. 
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We make 


fireuit Breakers 


They are good ones. 


We make 


ynamos and 
Motcrs 


They are of latest design 
and our customers like 
them. Write us for prices. 





FISHER ELECTRICAL MFG. 60., 


DETROIT, MICH. 
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FORT WAYNE ELECTRIC WORKS 


(INCORPORATED) 


FORT WAYNE DUNCAN METERS 


register accurately from 1/100 of full load 














to 50% overload 





THE ADJUSTABLE FRICTION COMPENSATOR 
is described in our new Meter Book 


Drop us a postal for a copy 











MAIL ORDERS wil RECEIVE SPECIAL ATTENTION AND BE SHIPPED PROMPTLY 











Main Office ano Factory: FORT WAYNE, INDIANA 
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The only Fire Detective 
Cable in the World. 





Being thermostatic in every infinitesimal part, it is alive to 
any dangerous heat or flame and gives automatic warning of same 
TO ANY DESIRED POINT. It is so constructed that it can be used in 
place of plain wire for all interior adaptions such as bells, telephone, 
district service, etc. It saves the expense of a watchman by 
acting as a burglar alarm, giving instantaneous warning when 
cut or disturbed in any way. 


ee ee ee 


HAS PROVED THOROUCHLY SUCCESSFUL WHEREVER INSTALLED. 


Adopted by Gamewell Auxiliary Fire Alarm Company. Montauk Cables are small, neat, flexible and perfectly insulated, Furnished in 
dampproof, waterproof or decorative construction, and in any desired color or length. Conductors are standardized to equal carrying 
capacity. Samples and descriptive matter on application. Use demonstrated at our office. 


MONTAUK MULTIPHASE CABLE COMPANY, 100 Broadway, New York. — Telephone, 4031 Cortlandt. 


RUBBER COVERED 1/6. & E. BORING MACHINE 


ee a a Se ee 
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WIRES AND CABLES For Electrical Wiring. 
FOR EVERY SERVICE. |||K GREAT LABOR SAVER. 
For Underground, Aerial and Submarine Saves at least 50 per cent Jabor in boring holes; wires 
use, “Safety” wires and cables have the in- can be pulled through many holes ; it saves wire; it saves 
dorsement of some of the largest users in the United States. the insulation. You need no stepladder for boring holes. 
Write for our booklet containing the experience of users. If you want to control the wiring in your town, write for 





THE SAFETY INSULATED WIRE & CABLE CO., prices, etc., to the 


225 to 239 West 28th Street, New York. G & 2 ELECTRIC C0 
8 8 "3 


LEONARD PF. REQUA, General lanager. a 
BINGHAMTON, Wi. Y. 
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| THE BALL & WOOD HIGH-SPEED ENGINE 


is noted for its smooth and silent running, and its extremely 
low cost of maintenance. It is recognized as the standard 
engine for electric light and railway plants. Ball & Wood 
engines are made in all types for all services requiring the 
best economy and efficiency. 


THE BALL & WOOD CO., 


Works, Elizabethport, N. J. 120 LIBERTY ST., NEW YORK CITY. 


AMERICAN-BALL DUPLEX COMPOUND ENGINE 


THE SIMPLEST 


Perfectly: and independently accessible. 
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possible arrangement of pistons. 


NO MORE VALVE GEAR 


than the simple engine and only one added piston. 











A SAVING IN STEAM = 


OF FULLY 25 PER CENT [AY BE DEPENDED ON WITH 
ALL LOADS AND WITHOUT THE CONDENSER, AND 
NEARLY DOUBLE THAT AMOUNT OF SAVING WHEN RUN 
CONDENSING. 


















He... --- 18.52 LHP ) nr 








| LP 20.05 LHP a HP -....__._4328 LHP, 
= > 30.18 LHP LE. 46808: 
| WE FURNISH COMPLETE ELECTRIC PLANTS, INCLUDING TOTAL... .38571LHP TOTAL. 60.15 LHP ooeas ALSOLAP, 


ENGINES, GENERATORS AND MOTORS OF OUR OWN MANU- 
FACTURE. 


These diagrams show a constant receiver pressure under varying loads, and a perfect division of work 
between the pistons, which accounts for the remarkable showing these engines make under varying loads. 


AMERICAN ENCINE CO., 48 RARITAN AVE., BOUND BROOK, N.J. HY. Office, 95 Liberty St. 


Tallmadge & Wilson, 1423 F St., N. W., Washington, D. C.; Larkin Manufacturing & Engineering Co., Manhattan Buliding, St. Paul, Minn. 


: 
| 


ALES OFFICES: 


L 

















STEAM PUMPS, CONDENSERS |e 
CATALOGURS AND eeniciishna ON REQUEST. Accuracy and 
M. T. DAVIDSON, _ Reliability 
43-53 Keap Street, Brooklyn, N. Y. 133 Liberty Street, New York City. Void of 
& 30 Oliver Street, Boston, Mass. i mperfec i 
Nothing 
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THE INDIA RUBBER AND 
GUTTA-PERCHA INSULATING CO. 


Mata Office, Glenwood Works, 
Yonkers, N. Y. 





1g Cortlandt St., N. Y. 





J. W. Godfrey, Manager Sales, 





* Superior in METAL Worxkinc Macuinery than our latest improved 
Monitor Lathes, Screw Machines, Profilers, Milling Machines, 
pe core Tapping Machines, Cutter, Reamer and Surface Grinders. 


THE GARVIN MACHINE co., 


SALES A 
THe Garvin Macuine Co.,51 N. sth Str Street, raat, Pa. Spring and Varick Sts., 
Manninea, Maxwe.i & Moors, 22 S. Canal Street, Chicago, Ill. 
tha nad NEW YORK. 


DruTscHE GARVIN Aktiengesel: 
. 17 Burg Stra Strasse, Berlin resellechalt 
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VALUABLE ELECTRICAL BOOKS. 


ELECTRIC LIGHT AND POWER. 


Allsop’s “Practical Electric Light Fitting;” a treatise on electric 





Paes weave ON BEG, PPG e006 eve sc ccncse sega vseacnees $1 
Noles “ow to Wire Baten.” PWR s son oa ss ines ccavn de Secves 1 
Crocker-W heeler’s ** Practical Management of Dynamos and Motors;” 

deseription aud directions, Pre... 62 0.c0ssscsecvessccnsees 1 
Buckley’s *‘ Electric Lighting Plants;” cost and operation. Price, 2 
Crocker’s ‘‘ Electric Lighting;” for the use of electricians, students 

and others interested in the installation or operation of electric 

EIS, © Uy bine kin bo cdake navn Sinem eneneetanens 3 
Latimer’s ‘* Incandescent Electric Lighting ;” a practical description 

"tc Pepe me ose pce AE, ce, SEC Oe 
Unwin’s ‘‘ Development and Transmission of Power from Central 

Stations;” a new and timely book. Price.................... tee 
Bell's ‘‘ Electric Power ‘Transmission ;” a practical treatise for prac- 

I I sk sks cxesnccctaventaucnnewsctonee eats 2 
Atkinson’s ‘‘ Elements of Electric Lighting.” Price.............. 1 

ELECTRIC RAILWAY. 
Perry’s ‘‘ Electric Railway Motors;” their construction, operation 

SO MN, Oi 5 iii Sonn Seen dnsncccahes Venceees 1 
Merrill’s ‘“‘ Reference Book of Tables and Formulas for Electric 

Rircot Hatiway Mamtneere.” Price. 6c cco scsi sevice evensevees 1 
Trevert’s ‘‘ Electric Railway Engineering ;’ embracing practical 

hints upon power-house, dynamo, motor and line construction; 

a re rr ee 2 

TELEPHONE. 
Allsop’s ‘*'Telephones: Their Construction and Fitting.” Price...... 2 
Hopkins’s ‘‘Telephone Lines and Their Properties;” design and con- 

penne G6 cre Times, © Pinos. 5 nossa ss cnagessees tn aasexe 1 
Poole’s ‘‘ Practical ‘Telephone Hand-Book.” New edition. Price... 1 
Webb’s ‘‘ Telephone Hand-Book.” Price................sseeeeee 1 
Haskins’s ‘‘'lelephone ‘Troubles and how to Find Them ;” a com- 

plete hand-book for telephone inspectors. Price.............. 
pig 3 “Telephone Systems of Europe;” new and very complete. 

MOG ones civgewixeseebeberssuess vewkeke sees hens cieueuees 4 
Preece & Stubb’s ‘‘ Manual of Telephony.” Price................. 4 
Houston & Kennelly’s ‘‘ Electric Telephony.” Price...... ....... it 
Cary’s ‘“* How to Make and Use the Telephone.” Price.......... 1 
X RAY. 
Meadowcroft’s ‘‘A B C of the X Rays.” Price................. 
Thompson’s ‘‘ Roentgen Rays and Phenomena of the Anode and 

Cee.” - ROR. vhs chs Ai acca dentate Sisang os S558 See i 
Morton & Hammer’s ‘‘ The X Ray, or Photography of the Invisible.” 

PD ake wistnins pen eaksks bts eee ented k eke ke eeseeres 
Trevert’s “‘ Something about X Rays for Everybody.” Price........ 
Norrie’s ‘‘Ruhmkortf Induction Coils.” . Price.... .............. 

MISCELLANEOUS. 
Bushing’s “ Siandard WIRE.” © PER: sno csccnccssvccesecesseens 1 
Thomson’s ‘‘ Dynamo Electric Machinery.” Price............... 6 
Meadowcroft’s ‘A B © of Electricity.”  Price..........-....0- 
Tesla’s ‘‘ Experiments with Alternate Currents of High Potential and 

High Frequency ”—A Lecture with biographical sketch. Price. 1 
Edison’s ‘‘ Life and Inventions;” by W. K. L. and A. Dickson. 

fg ET TUTTE Ce Ce ee 4 
lrevert’s ‘‘ How to Build Dynamo Machinery.” Price............. 2 
Parkhurst’s ‘‘ Electric Moter-Construction for Amateurs.” Price... 1 
Benjamin’s “‘ Age of Electricity—From Amber-soui to Telephone.” 

2 ee pdett-n ete Red 106046 tedaeenes eeeeeeee 2 
Foster’s ‘‘ Central Station Bookkeeping.” Price.............0000: 2 
Houston’s ‘‘ Dictionary of Electrical Words, Terms and Phrases. ” 

occa coches enetnesdriedestresmndpasekacenens awa 5 
Replogle’s ‘‘ Electricity and Water-Power.” New. Price..... vee 
Ayrton’s ‘‘ Practical . Electricity;” for first year students of electrical 

ee ee ee, eee ere erry 2 
Grier’s ‘* Note-Book of Wiring 'Tables;” How they are made, and 

ioe 600m Chem. P00 sions ones cane nven ase deVbes eases vere 1 
Hawkin’s *‘ New Catechism of Electricity.” Price.......... o~ 2 





All of these books sent prepaid on receipt of price. Address 


ELECTRICAL REVIEW PUBLISHING CO., 


P. O. Bex 2339, 
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41 PARK ROW, NEW YORK. 











“Gonstruction # Repair of Gommutators,” 


BY L. C. SHARPE. 
Twenty-nine 31x6-in. pages with 14 illustrations. 


PRICE, 50 CENTS. 














Machinists who have electrical repairs to make and who find, as so many 
do, the commutator to be a puzzler, will thank the writer many times over 
for this unpretentious littie book. Jt shows the operations of commutator. 
making by a series of graphic sketches, and accompanies this with comments 
and precautions which make the procedure entirely plain. 










ELECTRICAL REVIEW, 41 Park Row, New York. 
Box 23309. 
























FOR THE YEAR 1900 3 
ee 4 @ e e 
Telephone Ragazine ||| Limited Trains 
WILL CONTINUE TO BE THE BEST AND between 
ONLY PAPER IN THE TELE- p 4 ; 
PHONE FIELD. Boston, Cincinna??, 
Interesting and instructive, finely illustrated articles on New Yor hk, Chica 120, 
EXCHANGES AND APPARATUS, Washington, St. Louis, 
LINE CONSTRUCTION, . . 
SWITCHBOARDS, Indianapolts. 
SIGNALING DEVICES, 
TELEPHONE TROUBLES AND ™ 
HOW TO FIND THEM, B i€ 
And many other valuable features will appear Ig oute 
regularly and add to the ever-increasing 
fund of telephone literature. 
tas via 
IF YOU CAN AFFORD to spend New York Central and 
° e 
Eight Cents a Month ||| Chesapeake & Ohio Ry. 
For the best Telephone paper, send us ; W. J. LYNCH, 
d th ill Peis: Tht, Agt. 
A DOLLAR BILL ae ne nee Gen't Pass. and Tht. Agt 
W. P. DEPPE, 
Sample Copy for stamp. Newsdealers sell it. Asst. G. P. and T. A. 
See eI CINCINNATI. 
Electrical Engineering Publishing Co. me 














735 Marquette Building, CHICAGO, U. S. A. 


This Trade=Mark 2120 in eT Bi oches 











Edison Cut-Outs, Knife 
Jenkins Soap Guarantees Satisfaction 
PHILADELPHIA H. T. PAISTE. CQ, cuitcaco 





A World of Knowledge. 


One Million Facts, wt vt 
Figures and Fancies for 


ONLY. (5cts. 3.25 Spoor 


$3.00 BOOK. 


Tells all about our Country, Lan; 
its Use and Misuse, Poetry and Gaceral Lit- 

_ erature, Industry and Commerce, Money. and 
Finance, Plain Law for Plain People, The 
World and Its Ways, etc., etc. The grandest ff 
book ever offered for the money. It answers [3% 
thousands of questions, the solution of which [mad 
is a matter of daily need to business men. 
The book contains ages, Size 934 by 6 ff 
inches, Sent upon receipt of 75 cents and [aay 
20 cents to pay postage. Ifitisnotexactly [ant 
as represented and a wonderful bargain, return ff 
it to us and we will refund your money. Send [a 
for illustrated catalogue quoting special prices [iR¥Y) 


on books. Ad 
THE WERNER COMPANY, 
diblishers and Manufacturers. Akron, Ohio, 


'The Werner Company is thoroughly relisble.}—Editor. 
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"CLARK WIRE’ FOR SWITCHBOARD, RAILWAY 
AND MOTOR USE. 
\ll sizes of stranded and flexible wire 
and cables with Clark’s insulation. 


Inspector Boston Fire Paderwriters: Union saver A fporoughly rellable and 
urable wire in every respe 


The Clark wire has been before the paiiie. and in use, - the t 10 years, and has met with 
universal favor. We tee our insulation wherever used, A nderground, or Submarine, and 
our net prices are as low, if not lower than any other ang gin ee wire. We shall be pleased to 
mail Catalogues, with terms and discounts:for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 
CO ee emi tectricas’” §661-63 Hampshire St., BOSTON, MASS. 





ons. 


THE AMERICAN BELL TELEPHONE (}OMPANY, 
125 MILK STREET, BOSTON, MASS. 





This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, (891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 





Switchboards 
That 
Everybody 
Recognizes 
Leaders 

In service. 
Notably 
Good! 


STERLING 
ELECTRIC 6b. 


71-73 ADAMS ST., 
ome co, 

Easte tern Representative, 
Columbia Electrical Supply Co., 
93 Liberty Street, 

New York City. 
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Exclusive Mibiipensrein of 


BELL STYLE APPARATUS 


FOR THE ~ 
TR DRPEN DENT. 
FIELD. 


Telephone Transmitters, 


High-grade. ne graattonl working Transmitters, superior to all 
others. Paten January 4, 1898, and May 9, 1899. All sha 
Catalogue on application. We guarantee our transmitter and 
make this offer to convince you. If our apparatus is not 
satisfactory it may be returned at any time within 69 days from 
date of purchase and your money will be refunded. 


MANUFACTURERS OF 





Interior inter- commaniocting Telephones. Each telephone is its 
own central. One group of batteries for calling and talking. 
Quick-acting, substantial, durable, economical. Far superior to 
anythiog on the market. A variety of styles and any design 
made to order. System patented August 15, 1899. 


SPENCER ELECTRICAL CO., 


163 Greenwich St.. New York. 








EQUIP LARGE EXCHANGES 


—— wits —— 


Central 
Energy J 
System <<; 


MULTIPLE SWITGHBOARD. 


The most convenient and economical telephone system ever put in use..- 
Reduces cost for operating and maintenance to a minimum. 
Correspondence Solicited. 


The Stromberg-Carlson Telephone Mfg. Company, 


72-82 W. JACKSON BOULEVARD CHICACO, U.S. A. 














| : 

Western Telephone Construction Co. 

250-254 S. CLINTON STREET, CHICAGO, ILL, 
Largest Manufacturers of 








TELEPHONES AND SWITCHBOARDS EXCLUSIVELY 
IN THE UNITED STATES. 











MAGNETO BELLS. Send Stamp for Catalogue of Prices. 


All Kinds and Parts of Telephones. . 











MIANUS ELECTRIC 0. 


Electrical Supplies. MIANU ll CT. 


TELEPHONES 


That Look Good. | 
WearGood. 
and Are Good. . | 


Prices That Are Righty va. 

















CATALOGUES ON aren 


* 
we. 


Central Telephone & Electric - 


= 909. Market Street, 
sT. LOUIS, MO. 
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FOR SMALL EXCHANGES, 


TOLL LINES, 


POLICE AND FIRE ALARM SYSTEMS, 
WHEN EQUIPPED WITH 


EUREKA 


" SWITCHBOARDS AND 
TELEPHONES 


have the BEST APPARATUS that money will buy. 

All types of ‘TELEPHONES for 
all purposes where HIGH-GRADE 
TELEPHONE APPARATUS is used. 
Write us for our new 1900 catalogue. 
EUREKA APPARATUS has never 
been dispiaced. Five hundred repre- 
sentative independent companies 
using it. 


Eureka Electric C0., 


CHICAGO, U. S. A. 





LONG-DISTANCE. 





AUXILIARY SWITCHBOARD TELEPHONE. No. 51 





THE WE; VW CORDON 


‘LONG DISTANCE 


Adjustable Transmitter Arm 


Can be raised, lowered or swung laterally. instantly, to suit the user. 
Transmitter is held in a horizontal position always. 


A. Y¥. GORDON, Patentee and Manufacturer, 


RIASSILLON, OHIO. 
lowest Price on Market! ! 








DIVIDENDS 


MAY BE INCREASED BY 
CONNECTING UP YOUR 


FARMERS |: 


AND 


OUTLYING DISTRICTS. 


Others are Making their Plants Pay Fair Interest on 





their Investments that Formerly Showed a Shortage. 


NEW FEATURES! 


ELIMINATED. 


No Listening Keys. 

No Clearing-Out Drops. 

No Ringing Keys. 

No Complications in Your Cord Circuit. 
No Delays—Always Ready for Business. 


WE WILL TELL YOU HOW IT’S DONE. 
WRITE TO 


261-273 Frankfort St., CLEVELAND, OHIO. 





STREET RAILWAY CO.’S EXCHANGES, 





HIGH-GRADE NON-INFRINGING APPARATUS, 


LARGEST MANUFACTURERS OF TELEPHONES AND 
ACCESSORIES IN THE U. S. 
SRN Er 
Our new Express System is adapted for use in both 
large and small exchanges; our Express 
switchboard is a new departure and 
possesses original features, 
being the most rapid 
switching apparatus ever devised. 


self-Restoring Drop. 
Selft-Restoring Rinsg-*Of. 
Rapia Rinsing Device. 
metal shell, combined Aes and jack in self-contained 


Dro di 
hae PIbber case, can be removed aan r eplaced in one minute without distury- 
ing connections. Each drop indicates as to whether line is working properly. 


WILL PAY A DAILY DIVIDEND IN QUALITY OF SERVICE RENDERED. 


OUR AMERICAN SOLID EXACK AMPLIFYING TRANSMITIE8 








is the most powerful instrument yet produced. Especially built for Long and Severe 
Lines, and for volume of voice transmission, tara articulation, exact reproduc- 
tion of voice and durable qualities is unequale 

Manufacturers of full line of devices of high efficiency adapted to meet special require 
— of service, including the best Bridging instruments and Repeating Coils on the 
market. 


OVER 700 FLOURISHING EXCHANGES — 
PROTECTION GUARANTEED TO PATRON 
EXPERT ADVICE FURNISHED. 


CORRESPONDENCE SOLICITED, ADDRESS 


AMERICAN ELECTRIC TELEPHONE 6%. 


Nos. 171-173 South Canal Street, Chicago. 
SEE OUR EXHIBIT, PARIS EXPOSITION, i100. 
MEDAL AWARDED, COTTON STATES EXPOSITION, ATLANTA, GA., 1895. 


MEDAL AWARDED, TENNESSEE CENTENNIAL, NASHVILLE, TFNN., 1897. 
MEDAL AWARDED, INTERNATIONAL EXPOSITION, OMAHA, NEB., 1598. 














“TEL (@ HAS BEEN MAKING | | 
© 20 YEARS, NOT CHEAP BUT. 
SERVICEABLE AND FULLY GUARANTEED. | 


CIRCULARS FURNISHED. 


a 
OF P= Viapvcr ELECTRIC 


BALTIMORE. MD.,U.S.A 


TH CONDENSERS. 


. MARSHALL, Manufacturer. 
STANDARDS A SPECIALTY 


709 Lexington Avenue, New York. 


Many People 


can get y the 


Telephone Service 


they need 


In Manhattan 


«75 a Year 


aN Stations have Standard Equlip- 
ent the rate varying, ony with 
use of the 
37,000 STATIONS 


NEW YORK TELEPHONE COMPANY 
18 Cortlandt St., 952 B’way., 15 Dey St., 115 W. 38th St. 


The Ritchie Induction Coils 


oroducing best results in X-Ray work are made by us expressly for this work. 

































All our coils ee a spark from one to two inches above rating. It is know’ 

_ han = of this company invented the adopted method of induction coil 
in 

Send for prices and information; catalogue of fine electrical and scientife 


instruments free. 
E. &. RITCHIE é SONS, 


Brookline. = - sa -= Baws: 














December 13, 1899 ELECTRICAL REVIEW 








$94 O98 9S0S9S4O0080COS 


OOS 





Westinghouse 


Integrating Wattmeters. 


For single phase (two and three wire) and polyphase circuits. 


WesrINGHOUSE BLECEMFG (7, 


PITTSBURG PA.U.S.A. 


3) PoLy PHASE ! 


Warne et 6h J 


‘ 
ee 





POLYPHASE WAT TMETER. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Westinghouse Electric Co., Ltd., 32 Victoria St., London, S. W., England. All Principal Cities in U. S. and Canada. 
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Incandescent Lamps. 
Specially anchored filaments, eliminating vibration. 


Sawyer-Man Electric Co., 


All Supply Houses. Allegheny, Pa. 
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OLDEST AND MOST WIDELY READ AND QUOTED ELECTRICAL WEEKLY IN THE UNITED STATES. 





December 13, 1899 


ELECTRICAL REVIEW 


Vol. '35—No. 24 








1889 


PARIS EXPOSITION MEDAL 
FOR RUBBER INSULATION. 


—_— 


1898 


WORLD’S FAIR MEDAL 


FOR RUBBER ee 
TRADE MARK 





THE STANDARD FOR RUBBER INSULATION. 
OKONITE WIRES, OKONITE TAPE, MANSON TAPE, 
CANDEE WEATHERPROOF WIRES. 
THE OKONITE CoO., Ltd., 
ISGR tue” 200 Broadway, N.Y. 
NATIONAL ELECTRIC CODE STANDARD 
Slow Burning Weatherproof. 
“Q. K.” Weatherproof 
and Slow Burning Wire. 
Prices and Samples on Application. 
PHILLIPS INSULATED WIRE CO., 
OFFICE AND FACTORY, 
PAW TUCEHE3ET, 


mR. XI. 











CABLE ADDRES 
NEW YORK 
“GLOVE BOXES” 




















CLUSTER REFLECTORS 


For Banks, Stores, Offices, Public and 
Institutional Buildings, Schools, Lodges, 
etc. Made of best materials and work- 
manship, and wired for from three to 
eight lamps. Estimates and —_ — 
mation promptly. 


I. P. FRINK, NEW YORK. 




















Dixon’s Pure Flake Graphite rg 


is a Blessing to Every 


Engine Room and Machine Shop. 
————waw—€€ i £4 ————_—_, 


Pamphlet and Ganuple Sent Free. 
JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 


NORTON 
‘VOLTMETERS and AMMETERS, 


High-Grade Instruments at moderate cost. 


Write for circular and price-list. 


THE NORTON ELECTRICAL INSTRUMENT COMPANY, 
Main Office and Factory: MANCHESTER, CONN. 
AGENTS: 


KOHLER BROS., Chicago, Ill. NEWMAN-SPRANLEY CO., New Orleans, La, 


THE STRUNG WATER TUBE SAFETY BOILER 


SAFE, 
EFFICIENT, 
DURABLE. 


Ower GOO,000 
H.-F. im Use. 























All wrought metal ; mo flat surfaces , 
or stay bolts; four manholes give access 
to every tube. Quick and steady steam 
ind thorough circulation guaranteed. 


THE STIRLING COMPANY, 


PULLMAN BUILDING, CHICAGO, ILL. 


New York Office, - - - 
Philadelphia Office, - 
Roston Office. - - 


- 95 Liberty Street 
Betz Building 
631 Exchange Building 





HIGH INSULATION 








Insulators and Pins for 
Heavy Street Railway Cable 
work and for all electrical 
purposes. 


LINE MATERIAL. 


SEND FOR SAMPLE. 


FRED M. LOCKE, 


VICTOR, N. Y. 

















Issues a 

Contract that 

Substitutes the 
| Manufacturers’ 
- Guarantee. 


| GAPITAL, $100,000.00 


FULLY PAID. 


arnt 





Seeeee 





enance 


2W2W Bwory, KewNors 


When a machine | 
is sold by the maker 
and accepted by us, | 
his money is payable 
in full. 

Contractsgquaran- | 
teed by surplus fund 
deposited with | 
COLONIAL | 

TRUST 
COMPANY 


OF NEW YORK. 


\ncorporale’d 
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